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The Shock of Terrific Impact 


ARBLE itself wears out under the fric- 

tion of human footsteps. It has strength 

but not resilience. It wears away under con- 
tinuous ordinary use. 


Kreolite Wood Block Floors installed in 
factories have the strength and resilience to 
defy extraordinary traffic, whether foot or 
wheel. Steel girders weighing tons may be 
trucked across them --—they may slip from 
balance and strike with the driving force of 
their enormous weight. Kreolite Floors stand 
the test. 


You can depend upon Kreolite Floors as 
thousands of others now depend upon them. 
They will meet your requirements; they will 
endure as long as your plant stands. They 
solve your floor problems permanently. 


All lines of business, such as machine shops, 
foundries, textile mills, woolen mills, ware. 
houses, roundhouses, tanneries, paper mills 
and stables, have solved their flooring prob- 
lems permanently by using Kreolite Floors, 

Let our Kreolite Floor Engineers study your floor 


needs and make their recommendations, without any 
obligation on your part. 


Kreolite Redwood Floors 


California’s wonderful redwood, fortified by 
the Kreolite process and laid under the super- 
vision of Kreolite Factory Floor Engineers, pro- 
vides a flooring of ultimate smoothness and en- 


durance. It is restful to the eye and foot alike. 
: Kreolite Redwood Block Floors are particularly 

adapted to office buildings, hotels, schools, de- 

partment stores, hospitals, textile mills, etc. 


Kreolite Floors can be laid without 
interrupting production 


The Jennison-Wright Company 
Toledo, Ohio 


Branches in all Large Cities 
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A Necessary Preliminary 
WO prominent engineers this week announce their 
T otal for high political office. Dean Cooley is 
going to run for Senator from Michigan and Mr. Hirst 
for Governor of Wisconsin. For the present their con- 
tests are only for the nomination and will be decided 
in the September primaries, so that no partisan politics 
enter into them. It is quite proper, therefore, for a non- 
partisan technical journal-to wish them both the best 
of luck and to congratulate them on the decision to offer 
themselves for public and political life. Engineers as 
a group can do something to improve political condi- 
tions, but politics, after all, is largely a personal affair— 
from the lowliest voter to the President himself—so the 
engineering influence on the conduct of public affairs 
is going to make itself felt most through the engineers 
who get elected to office. Dean Cooley and Mr. Hirst 
have done more than merely to talk about engineering 
uplift; they have taken the first and necessary step to 
make such uplift effective. 


An Opinion on Licensing 


T IS refreshing to have one of the Nestors-of the 

profession come out against engineering license laws; 
refreshing because any discussion of an active move- 
ment is interesting and helpful. Mr. Herschel’s letter 
of comment (p. 988) on the report of the Joint Com- 
mittee on Structural Safety is sure to be helpful, even 
though it represents dissent. Whether the dissent is 
from the principle of limiting the right to the use of 
the term “engineer” or from the present method of 
applying it is not wholly clear. This point would have 
been cleared up if the letter had suggested a way in 
which the recognized objects of licensing may be at- 
tained by other means. It is instructive to recall that 
while license laws have been enacted on the demand 
of the profession itself, they are intended for the pro- 
tection of the public, mot for the protection of the 
engineer. In the long run they will have to stand or 
fall according as they do or do not protect the public. 
But we believe that no final judgment can be passed 
on them in their present form. License laws are still 
quite primitive and no doubt they will have to go 
through an extensive evolutionary process before they 
are satisfactory. Their present imperfections are mat- 
ters that still require much critical study. Mr. Her- 
Schel refers to the tendency of present license laws to 
confine engineering practice within state boundaries, a 
difficulty which in many states has been taken care 
of by reciprocity provisions. If such provisions prove 
to be insufficient to overcome the confining tendency, 
other means will have to be found. Another difficulty 
B lies in the fact that engineers of all kinds and creeds 
} are licensed under the same terms, whereas the com- 
mittee on structural safety apparently desired to single 
out structural engineers as the one kind competent, to 
direct ouilding operations, It may well be that differen- 
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tiation of engineers wil! turn out to be an important 
desideratum, and in thst event license laws will have 
to be revised further. Experience is required for de- 
veloping all such points of improvement, and discussion 
and criticism are of value in clarifying that experience. 


The Philadelphia Water Plan 


MASTERLY plan to meet the present and future 

water-supply needs of Philadelphia is now before 
the officials and people of that city. Its early adoption 
and execution would give Philadelphia a supply far 
superior to the present one in quality, pressure, quan- 
tity and dependability. The plan now recommended by 
a joint committee of city and consulting engineers is 
an expansion, with some changes, of one recommended 
in 1920. Indeed, some of its leading features have been 
advocated for decades as advantageous parts of a new 
water supply for Philadelphia. Interest in the proposed 
plan has been heightened by opposition to it promptly 
voiced by a retired chief of the Bureau of Water who 
during his recent short incumbency proposed the earli- 
est possible abandonment of both the Schuylkill and 
Delaware intakes now in use, instead of abandonment 
of the Schuylkill alone, as is proposed by the engineer- 
ing commission whose report is presented nearly in full 
elsewhere in this issue. 


Legal Standards and Professional Ideals 


ARELY does a technical society elicit a more timely 
and widely applicable paper than the one on Pro- 
fessional Standards and Government Requirements by 
Prof. George C. Whipple. Although read before the 
American Water Works Association and very appro- 
priate at the time and place because the new Treasury 
water standards were up for discussion, Professor 
Whipple’s paper would, except for a few sentences here 
and there, be just as appropriate if read before any 
other technical society. In well reasoned words the 
author urged ideals of professional excellence rather 
than governmental standards designed to have the force 
of law: Further than this we will not go in outlining 
the scope of the paper, which was abstracted at some 
length in our issue of May 29, p. 924, and which some 
of our readers. might have overlooked because it was 


printed with other abstracts of papers read before the 


association named. One timely matter of practical ap- 
plication may be mentioned. Professor Whipple sug- 
gested that the Treasury Department (U. S. Public 
Health Service) should not go too far in establishing 
high standards for drinking water, even though it be 
claimed that the standards are designed to set ideals 
rather than to be compulsory in all respects. The fed- 
eral government, as Professor Whipple well said, may 
rightly prohibit the supply of dangerous water for 
drinking on interstate trains and boats but might well 
consider leaving standards of excellence to the water- 
works and health associations. 
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Concrete Pavement Wear 


ACTICE has come gradually to discount wear as a 
destructive agent in concrete road operation. With 
materials and proportions capable of producing a sound, 
strong concrete and a slab structure which would stand 
up under load it has been assumed that wear would be 
adequately taken care of. It appears now that while 
this practical conclusion concerning wear has been based 
alone on judgment and observation, it is confirmed in 
general by wear tests conducted on an elaborate scale 
and closely controlled and observed. The results of 
these tests, which were made by the Bureau of Public 
Roads, are summarized in this issue. There are a-score 
of conclusions reached by the government experts but 
the broad conclusion that the practicing road engineer 
may reasonably draw is that if he continues to use pres- 
ent proportions with an aggregate containing no mate- 
rial that is distinctly soft or friable and continues to 
build a pavement that will stand up structurally he need 
not be concerned particularly about its endurance 
against surface wear if the width-distribution of traffic 
is ordinarily uniform. Indeed the wear hazard today on 
any hard-surfaced road is confined virtually to occasions 
when snow ruts are formed and the vehicle tires, with 
chains, grind over two narrow ribbons of pavement for 
days and weeks. Obviously the control of this hazard is 
snow removal and not search for an adamantine paving 
material. 


Detour Improvement 


NOTABLE improvement in the practice of marking 

detours has occurred even in two years. In five 
years the standard markers have changed beyond all 
resemblance to the cardboard placards nailed to a fence 
rail barricade and convenient trees or poles, which were 
common in 1919. Then, generally, the contractor had 
the task of marking detours and he did it about as he 
pleased so long as he satisfied the vague requirement 
“marked clearly” which was the substance of the 
official specification. On county and township roadwork 
one still meets with examples of these antique practices, 
but in state-road construction in the states where im- 
provement is at all intensive the contractor does no 
detour marking or else does it under plans and speci- 
fications as precise and rigid as any that define his 
other activities. The construction of markers has ad- 
vanced equally. The detour signs used in many states 
are not materially, if to any extent, inferior to the 
permanent-route signs. An excellent example is afforded 
by the practice in Ohio which is described in- this issue. 
It is typical of the high perfection which detour mark- 
ing has reached in leading road-building states. With 
good maintenance such marking goes about as far as can 
be gone to mitigate the curse of the highway detour. 


The Economy of Speed 


YDRO-ELECTRIC developments being built to sup- 

ply rapidly growing communities of the West have 
a twofold incentive to speed in construction: A shorter 
construction period means (1) a shorter time during 
which interest must be paid on non-producing invest- 
ment and (2) a revenue from power (which would 
otherwise be lost) during the time by which the con- 
struction period can be shortened. For example, a cer- 
tain hydro-electric project is to cost altogether about 
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$14,000,000 and the construction period wil! je about 
two years. Assuming a uniform rate of inc asing jp. 
vestment from zero at the start to fourteen million in 
two years, the average interest charge at 7 per cent i 
$2,684 per day. The gross revenue from power devel. 
oped will be approximately $3,000 per day (figured as 
value of the power at the power house) from which 16 
per cent may be deducted as operating cost exclusive 
of interest) leaving a net power revenue of $2,700 per 
day. Thus if the power company carries on construction 
with its own forces the incentive to speed up the work is 
tantamount to a $5,384 per day bonus-and-penalty clause 
written into a construction contract. This is not a net 
gain to the power company, of course; the State Railroad 
Commission permits the company to earn 8 per cent on 
its investment and hence any reduction in first cost js 
primarily a saving tothe consumer. However, regardless 
of how the accountant may credit the gain, to the engi- 
neer this constitutes an incentive for carefully watching 
construction progress throughout the various parts of 
the work so that special attention may be concentrated 
wherever the schedule is likely to be delayed. 


Success or Failure 


N 1MPORTANT question ought to find its answer 
next week at San Francisco. The coming conven- 
tion of the American Association of Engineers should 
tell how the internal struggle that came to a crisis at 
the Norfolk convention, last May, was decided. At that 
time the professional-unity movement which the associ- 
ation represents was in dire ‘peril of shipwreck. The 
selfish phase and the altruistic phase of the movement 
had come to grips, and it seemed as though mutual 
destruction might be the outcome. No one could be 
clear as to whether the organization existed to serve the 
self-interest of the individual member, or whether it 
existed to serve the community at large. Partisanship 
engendered narrowness of view—as always—and few 
remained cool enough to see that there was work to be 
done and that quarreling thwarted all useful effort. 
How threatening the situation appeared to a by- 
stander was set forth by us in an editorial of May 1’, 
1928. Now we hope to learn that the strife is over and 
the organization is realigned for progress and perforn- 
ance. During the quiet of the year little more could be 
noticed than that the association still existed. Within 
the past few days one or two preliminary pointers have 
appeared in the program of the convention and associ- 
ated data. It appears that the association has been 
managed with financial wisdom, in spite of low income 
and large expense; that some of the worst mischief- 
makers have left; that its constructive activities have 
been continued without diminution; and that decrease 
of membership has’ been checked and changed to growth, 
with a present roll of some ten thousand practising and 
five thousand student members. These are decidedly 
hopeful items of testimony, the more hopeful because 
they relate to a period during which other co-operative 
movements among engineers have declined, notably the 
Federated Societies. But the full answer is yet to be 
awaited. Whether the association has really been saved 
and is moving toward a healthy and usefu! future Te 
mains to be shown by the convention itself Until such 
a result is shown, this adventure into non-technical 00 
operation of engineers for mutual aid and public service 
is a doubtful experiment. 
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ENGINEERING 


To An Embryo Engineer 


Y THE time this reaches you, if you have been 

moderately diligent, you will have lettered your 
last map, submitted your last report, and passed your 
jast examination—as an undergraduate. For the next 
few weeks it should be permitted you to loaf and invite 
your soul, with occasional interludes in the way of 
inescapable advice—baccalaureal, valedictorial, profes- 
sorial and parental—as to how best you should profit 
by the strenuous four years you are completing. To 
receive advice respectfully is expected of youth, though 
age knows too well, from both experience and observa- 
tion, that such respect is merely the deference due to 
seniority and not a pledge of performance. However 
platitudinous the advice you receive appears to be you 
will, therefore, listen to it with becoming gravity if 
for no other reason than that, a few years hence, you 
will expect a like demeanor on the part of those who 
will listen to you. ; 

In these few weeks which, in all propriety, can be 
spent under familiar trees and with unburdened mind, 
you should find time to consider, from a closer view- 
point than you have had before, the prospects of your 
next few years. For you are about to become an engi- 
neer, and to become an engineer after four years of 
conscious academic training to that end involves certain 
difficulties and imposes certain obligations. 

Be under no illusions as to the part-your collegiate 
training will play in these first years as an engineer. 
For fifty years or more the technique of engineering 
education has been in process of development. What 
you have been receiving is therefore the result of 
thought and trial and experiment and it is the best 
system of instruction that the collective intelligence 
of pedagogues and practitioners has been able to 
evolve. It is, indeed, much better than your superiors 
will make it out to be. For you will find, when you 
emerge from the academic halls, that it is the fashion 
nowadays among engineers to decry the details of engi- 
neering education. You will find, in fact, that the 
concern as to the nature of that education has gone so 
far as to lead one of our benevolent scientific founda- 
tions to appropriate a very considerable sum of money 
with which a thorough study is to be made of the way 
you have been taught, and the things you have been 
taught and the effect of that way and those things on 
your prospective position in the world. 

But you would do well not to be too discouraged 
at this manifestation. Man is an incorrigible optimist. 
He thinks that things can always be done better than 
they are being done and he spares no effort to bring 
about such improvement. Further than that he has 
difficulty in relating himself as a veteran to himself 
as a recruit. He readily forgets how little he once 
knew and how hard was the road to knowledge. He 
is forever searching for some catchword, some thethod, 
Some system that will serve as a hotbed for experience. 
Much of the engineer’s attitude toward professional 
education is thus explained. He would save his succes- 
sor the travail of experience; he wants somehow to 
design a course of instruction which wiil produce an 
engineer and not merely an embryo engineer such as he 
was and you now are. 

And so you will find that the superiors who employ 
you will be apt to be overcritical; that they will expect 
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you, or at least make out that they expect you, to know 
things that by no possible chance you could learn at 
school and which they themselves learned only after 
years of personal trial and error and when they find 
you lacking they will not only rail at you but at the 
system of education of which you are a product. 

You will be armed against such criticism if you 
remember what your superiors are prone to forget, that 
school training is not a substitute for experience but 
merely a preparation for it. What you have been 
studying is not overly important in itself; it will have 
value only as you apply it. A sufficient realization of 


‘this will keep you from a common pitfall of the embryo 


engineer—that is the worship of the taught method 
or the recorded data, of all the material information 
you have gained from other men, which you will find 
is termed “theoretical,” as distinguished from that 
which you learn yourself, which is commonly called 
“practical.” Do not, therefore, thrust forward too 
much what you have been taught, but keep it discreetly 
submerged, the foundation on which to build the prac- 
tical knowledge you will slowly accumulate. By so do- 
ing you will alike serve your own future to good advan- 
tage and avoid the common charge of excessive self- 
regard. 

For you should know that the young graduate is 
popularly credited with undue appreciation of his own 
capabilities and knowledge. This, too, is contrary to 
the average man’s recollection of his own early state 
of mind but most men, once past the post-graduate 
period, are willing to believe it of the rising genera- 
tion. Your only defense against this unwarranted be- 
lief is a militant expression of the modesty you really 
possess. You need not carry this modesty to the 
degree of humility, for the promised inheritance of the 
earth by the meek has as yet not been realized. But 
remember that you are traditionally supposed to be 
overly sure of yourself and govern your words and 
actions to dispel such an impression. The burden of 
proof lies on you. 

If you have successfully completed a full course in 
engineering you have prepared yourself as well as any- 
one now knows how for the slow business of becoming 
an engineer. Let no one by argument or insinuation 
persuade you to the contrary. Your procedure has the 
warranty of success; the large body of successful engi- 
neers who have followed it bear witness to that. But, 
do not allow yourself to believe that by starting along 
the right road you have already reached your destina- 
tion. There are numerous bumps and curves ahead 
which the excellent road map you have been studying 
the past four years did not chart. And you will find 
that it does little good to chart them, for they change 
too frequently.’ But be assured; the goal can be 
reached. It is well you should know, though, that 
it is peculiar, in that once there or near there 
you will inevitably conclude that there were bet- 
ter ways of reaching it than the one you, or your 
contemporaries, took and you will immediately set 
about, just as are now your seniors, trying to locate 
and to make smooth one of those new roads. 

If you keep in mind that tendency of man, you will 
be able to accept with more philosophy and better 
appreciation the flood of advice which you are about 
to suffer—of which this, you doubtless will have noticed, 
is a part. 
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Types of Turntable Developed for Heavier Locomoti\ es 


Continuous and Two-Span Tables Replace Cantilever Type—Larger and Heavier Locomotives introduce 
Problems Not Present With Light Power—Lower Maintenance Cost and Quicker Operation 


ANTILEVER or tipping turntables have been used 

almost universally in the United States for turning 
locomotives from the earliest days of railway develop- 
ment. European practice has tended in other directions, 
preferring continuous or discontinuous (two-span) 
turntables. The center-bearing tipping table has the 
advantage of low resistance to turning, permitting hand 
operation even with fairly heavy locomotives; but this 
advantage has tended to disappear with the increase 
in engine weight and length—which now call for turn- 
tables 95 to 110 ft. long—and the extensive adoption 
of power tractors to turn the tables. Under these 
conditions the numerous disadvantages of the tipping 
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may be 10 to 15 per cent less than that of « center. 
bearing table. In handling dead locomotives with a 
switch engine of small: wheelbase, both engines may be 
placed on the table, thus avoiding delay. 

Continuous Turntables—In the structure of the cop. 
tinuous table the girders are proportioned to give end 
reaction sufficient to develop ample traction under 
dead-load and prevent any lifting at the free end under 
one-sided loading. Lateral strength and stiffness are 
provided by systems of lower and upper laterals de. 
signed for the most unfavorable conditions (full Joad 
on one-half span and drive through the motor at the 
free end only) and are favored by the absence of 
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Enlarged Detail 


FIG. 1—DETAILS OF A CONTINUOUS TURNTABLE 


turntable have made themselves felt more and more, 
with the result that in recent years there has been 
a steady drift toward the adoption of either continuous 
or two-span construction. a 

Two very carefully worked out designs have recently 
been put in service, a continuougs-table by the American 
Bridge Co. and a twin-span turntable by the Bethlehem 
Steel Co. They are both designed to overcome t 


disadvantages of the old type cantilever tables, namel¥,™ 


the large clearance between wheels and circle rail to 
permit the ends to swing free under full load, and the 
consequent hammering of the wheels and the circle rail 
at all points where locomotives move on and off the 
table, the delay due to the necessity of balancing each 
locomotive over the center of the table before it is 
turned, and the requirements for a stiff and conse- 
quently deep table to reduce deflection. 

With the new tables no time is lost in balancing an 
engine, the table being swung as soon as all the engine 
wheels are on its deck. Thus for a given maximum 
engine wheelbase it is stated that the length of table 


joints and the continuity of the flanges of the main 


girders. The bracing system includes struts on the - 


girders to the outer ends of the truck frames to hold 
the trucks in true position without diminishing their 
vertical flexibility. 

Flexibility of the trucks to give equal division of 
load among the several wheels js provided by the use 
of two equalizers or truck frames, one centered under 
each of the two main girders. Only the reinforced 
girder webs bear on these frames, so that the truck 
frames can rock slightly in the¢direction of theit 
length; sufficient play is provided under the nuts of 
the bolts which connect the main and truck girders to 
allow of this rocking. Railway car journal boxes of 
the M.C.B. type support the six undriven truck wheels, 
while the driven wheels, which may be subject to load 
reversal by the action of the driving gear, have @ 
pedestal bearing. An extension of the truck frame 
carries an intermediate shaft and the motor, with 
double-gear reduction to the driven truck wheel. Th 
position of the driving machinery on thi: overhang 
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FIG. 2—CENTER BEARING FOR CONTINUOUS TABLE 


gives increased adhesion to the driven wheel, which is 


an advantage when the table is empty. 

The table has two driven wheels, at opposite corners, 
and correspondingly a motor drive on each truck. The 
two motors are coupled electrically but not mechanically. 
For usual conditions, induction motors with resistance 
control are provided. The brake, hand operated, is 
placed on the intermediate shaft, which position gives 
greater braking effect than a brake on the axle and 
avoids the extra load on the motor pinion which would 
be imposed by a motor shaft brake. 


In the construction of the roller bearing center, the 
e.sential features are a cylindrical rocker bearing of 
the turntable on the upper plate, a construction of the 
two center plates which gives a deep oil reservoir 
in the lower plate and a strong and stiff upper plate 
(which must transmit the central load to the roller 
track), and a roller construction which provides effec- 
tively for division of the load and for adjustment. 
Transmission of lateral forces through the center is 
taken care of by a bronze-bushed pintle engagement of 
the two plates. 

The roller tracks (Fig. 2) are made of tempered 
cast steel, while the rollers are forged. The rollers 
are mounted loosely on pins which engage a stiff inner 
live ring and hold the rollers against outward move- 
ment by bronze washers mounted in an outer live ring 
and capable of adjustment out or in by a castle nut 
working on a fine-thread pitch on the pin. The roller 
assemblage is free of any connection with the pintle, 
and can adjust itself to symmetrical load distribution. 
Four anchor bolts hold down the lower center plate. 
For anchorage against horizontal thrust, four anchor 
lugs bolted to the lower side of the bottom plate enter 
recesses in the supporting masonry where they are 
grouted in position. A sectional hood bolted around 
the outside of the upper center plate gives access to the 
roller adjusting nut and protects the bearings against 
the entrance of dirt. 

The first table of this type was put in service by the 
Wheeling & Lake Erie R.R. at Gambrinus, Ohio, in 
1921. This was a 100-ft. turntable, doing service 
for which a 110-ft. tipping table had been projected. 
Several other tables are in operation on this road, on 
the New York Central, and on the Boston & Maine, 
and a dozen or more are under construction. An 85-ft. 
table of this type but with roller-bearing truck axles 
has been constructed for the Central Vermont R.R. 
Roller-bearing axles are considered desirable where it 
is expected that a table may have to be operated by 
hand at times. 

Some figures on power consumption were obtained in 
a test of a 100-ft. table on the New York Central at 
Suspension Bridge, N. Y., which had been designed for 
a full rotation in 2 min. Measurements made with a 
table empty and with a 142-ton locomotive both balanced 
and close to one end showed periods of 1 min. 87 sec. 
to 1 min. 59 sec. for a full rotation, and power consump- 


FIG, 3—ERECTING TWIN-SPAN TURNTABLE 


© span in place carried on circle rail and by loading girder on center bearing. One truck for other span shown at left. 
Old turntable removed ‘is at right of derrick car. 
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tion ranging from 8.6 to 19.0 hp. while running and 
20.2 to 57.5 hp. when starting the table. 

Twin-Span Turntables—The 100-ft. non-balancing 
turntable having a 5-point support, installed on the New 
York Central R.R. at Corning, N. Y., is an example of 
the comparatively new twin-span type of turntable. In 
this design, both live- and dead-load are distributed 
equally between the circle rail and the center bearing. 
The table in question is designed for a 450-ton engine 
in any position and its weight is about 70 tons in 
working order, including the motors, gearing and 
wheels. 

In the twin-span design the usual pair of full-length 
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for possible settlement in the center founda: »y. This 
flexibility also compensates. for irregularities \ the sy, 
face of the circle rail. Movement at the ce: er hinge 
is minimized by centralizing it about an axis «©: approy;. 
mately mid-depth of the span, at which level {he lateral 
bracing is placed. This bracing is made continuoys for 
the full length of the table as shown in Fig. 5. 
Among the advantages claimed for this type of turn. 
table are lower first cost for the total installation o; 
pit and table, convenience of operation, and ower ex- 
pense for operation, maintenance, and repair. With 
two half spans the girder depth and pit depth may 
be less than for the usual spans, while the use of 


Struts to 
cross it ai 


yk 


Center line» 


lap-plate riveted fo | : 
girder of span B. : | | 


-- Diam. of wall, 99°-2".--------- Ay | Cross 
-«+ Diam, of steel, 98 °6 !.--.----=+---------0-0-0- od girder | 


ate 


‘Varro  nbencpdanalitideca dels hionaiemsLcawiesabopamabiiciinamaiait ~ 46-6 ""Rad. of circle rai] ----+-+=0+ 0-2-0022 senna nne eee 


Span A 


+-|-- =| | TT z 


ore or ” 
loading girder-~ 


Half Cross-Section 
A-A (Enlarged) 


FIG. 5—DETAILS OF TWIN-SPAN TURNTABLE 


girders is replaced by two short girder spans connected 
to a transverse loading girder which is mounted on the 
center bearing. Fig. 3 shows one of these tables partly 
erected, one span, or half the table, attached to the 
transverse girder which is seated on the center bearing. 
Fig. 4 is a view of the loading girder and center bear- 
ing. The connections of the span to the loading girder 
are sufficiently flexible to permit of each half of the 
span of the table deflecting independently and to allow 


FIG. 4—CENTER BEARING FOR TWIN-SPAN TABLE 


standard railway car wheels, journal boxes and bearings 
reduces the cost. Load distribution reduces bearing 
weight and consequently reduces wear and repairs. 

In each span the two plate girders are connected by 
struts or cross-frames and also by diagonal lateral 
bracing attached to shelf angles and located at the level 
of the no-flexure axis in the transverse girder. This 
bracing serves to connect the two spans as a unit, to 
transmit power forces from end to end, and to transmit 
to the center bearing such longitudinal thrust as may 
result from braking forces or the pull of a dead-engine 
hauler. It is designed for a transverse shearing force 
of 25,000 Ib. at each end of the table and for a longi- 
tudinal force of 200,000 due to braking. Cantilever 
frames at diagonally opposite corners carry the oper- 
ating cab and part of the suspended motor platform. 
At..the end opposite the cab, the cantilever frame carries 
‘a-concrete block equivalent to the weight of the cab, 
in order to give equal tractive effort at each end. 

The dead-engine hauling device mentioned above con- 
sists of a drum and cable mounted on the turntable and 
operated from the motors by means of clutches. 

The table has rigid end supports and does not rock of 
tilt, so that it requires less than the usua! width of 
gap between table and pit wall. As it consists prac 
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tically of two short simple spans, it can carry overload 
in the same way as similar bridge spans, and engines 
may be run over it at considerable speed without dam- 
age to the table or its machinery. 


A center bearing designed to take the longitudinal | 


thrust due to engine braking is a special feature of the 
turntable. The bearing is of the flat disc type with a 
loose phosphor-bronze dise riding freely between pol- 
ished cast-steel surfaces in an oil chamber which is 
so trapped that if the pit should be flooded, the oil 
would remain in place. On the foundation pedestal is 
anchored a heavy base casting which is formed with 
an 18-in. pintle, surrounded by an annular groove. Over 
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frame is supported by heavy column bolts passing 
through loading caps on top of the boxes. No springs 
are employed, so that the ends of the table are sup- 
ported rigidly by the circle rail. A pair of diagonal 
struts is attached to each main girder and to the end 
of the truck to serve as collision struts. Steel 
car wheels, 36 in. in diameter and having the flange cut 
away and the tread turned to a cone conforming to the 
diameter of the circle rail, are used for the trucks. 
The wheels, journals, bearings and boxes are of M.C.B. 
standard type. 

One of the outer wheels at each end, at diagonally 
opposite corners, is driven from a 35-hp. motor through 


; Long: tudinal 
girder ---- 


Front Elevation of Truck 


Base of rail a aN 


= 


= 


Motor Plan 


UM) UL 


Cr > 
fr f widity B 


Wy 
Centering | 
pin 


--- 31g "Diam. - 


na 


Sectional Elevation 


FIG. 6—DETAIL OF THE CENTER AND TRUCKS, TWIN-SPAN TABLE 


this pintle fits a casting like an inverted pan, having 
the inside of its annular flange faced with a bronze 
ring which rides against the pintle and thus transmits 
end thrust to the base casting. The horizontal contact 
surfaces of the two castings between which rides the 
phosphor-bronze disc are polished and oil is fed to 
them through holes in each casting. Owing to the dis- 
tribution of the load, however, the weight carried by 
the center bearing is relatively light, being given for a 
specific case as 2,150 Ib. per square inch on the 
bronze disc. 

To equalize the load on the disc bearing there is a 
horizontal 43-in. pin between the top casting and a shoe 
bolted to the cross girder. By raising the table just 
sufficiently to remove its weight from this pin bearing, 
the shoe pin can be withdrawn and the shoe and top 
casting then removed to permit inspection or repair of 
the bearing plate. 

Heavy construction of the end trucks is necessary on 


account of the proportion of the total load transmitted. 


to the circle rail. At each end of the turntable are two 
two-wheel trucks, each having a single cast-steel frame, 
H-shaped in plan, with two wheels between the side 
pieces. The girder is trunnioned on the truck frame. 
Thus the truck, which ig placed exactly radial, equalizes 
the load on the wheels and the wheel bearing on the 
Single circle rail allows the truck to take the deflection 
of the girder. The wheels are mounted on short axles 
with bearings in journal boxes from which the truck 


a simple train of gears to a spur wheel keyed on the 
driven axle, as shown in Fig. 6. Either motor will 
turn the table with the heaviest locomotive. The motor 
and gearing are carried by a structural platform having 
one end suspended from the driven axle and the other 
from cantilever beams on the deck of the turntable. 
The load is so distributed that the two driven wheels 
carry about 35 and 25 per cent of the total weight on 
the trucks with the turntable empty and _ loaded 
respectively. 

With a heavy engine in position, the turntable 
can be swung through 360 deg. in 100 seconds with 
either’ one or both motors, as the alternating cur- 
rent compels uniform speed. With direct current, the 
speed depends upon the loading and the number of 
motors. In operation, only one motor is used as a rule, 
the other beirig held in reserve, thus reducing the 
amount of current required without reducing the speed 
appreciably, except where direct current is used. Both 
power units have emergency hand gear attachments, 
and one is provided with a band or friction brake oper- 
ated by a foot lever in the cab. No end lock is required, 
the inertia and journal friction being sufficient to hold 
the table steady in any position. Current is taken from 
an overhead wire. : 

This twin-span turntable was invented by engineers 
in the employ of the Bethlehem Steel Co., Bethlehem, 
Pa., which company owns the patents. About twenty 
turntables of this type are now in service. 
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Philadelphia Advised to Spend 
$99,000,000 for W ater 


Meters, Improvement of Delaware River Plant and 
New Pumped and Filtered Supply to Give 
Altogether 500 M.G.D. 


ECOMMENDATIONS designed to provide Phila- 

delphia with a water supply of 500 m.g.d. in 1975 
at an estimated cost of $99,000,000 were made in a re- 
port by an engineering commission submitted to the 
Mayor of Philadelphia on May 22, as outlined briefly 
in our news section last week. The earliest feasible 
abandonment of the Schuylkill River as a source of 
supply and enlargement of the Torresdale filtration 
plant, which draws water.from the Delaware River, 
together with the adoption of meters, are features of 
the report. 

Interconnected storage reservoirs on the Perkiomen 
and Tohickon creeks would have a combined capacity 
of at least 85 billion gallons. Pumps near the lower 
dam would lift water to filters which in turn would 
deliver water to an aqueduct having a capacity of 400 
m.g.d. It would deliver water into a reservoir at Roslyn 
Heights from which a deep pressure tunnel would 
extend to Market St. near the City Hall. The length of 
force mains, aqueduct, and. pressure tunnel would be 
about 28 miles. 

The commission making the report was appointed last 
February, soon after Mayor Kendrick took office. It 
includes three local officials, a local consulting engineer, 
and three consulting engineers from New York City, as 
follows: George H. Biles, director of public works; 
Solomon M. Swaab, advisory engineer to the Mayor; 
Alexander Murdoch, chief, Bureau of Water; Joseph F. 
Hasskarl, George W. Fuller, Allen Hazen, and J. Waldo 
Smith. 


Two Earliér Plans—A report made in 1920 by J. W. 
Ledoux and three of the consulting engineers named 
above—Messrs. Hasskarl, Fuller and Smith—advised the 
ultimate abandonment of the Schuylkill River, ultimate 
change in the Delaware River intake to a point above 
Trenton, and the gradual development of a supply from 
Perkiomen, Tohickon, and Neshaminy creeks, beginning 
with the Perkiomen.* Pending the ultimate changes, 
the present supplies from the Schuylkill and Delaware 
Rivers would not only have been continued, but would 
have been increased according to the recommendations 
of the 1920 report. A construction program involving 
a $35,000,000 outlay within the five or six years follow- 
ing 1920 was given in the report! which was abstracted 
at length in Engineering News-Record, Oct. 14, 1920, 
p. 751. The 1920 report was endorsed’ by Carleton E. 
Davis, chief of the Bureau of Water at that time and 
until his resignation in June, 1928. The successor to 
Mr. Davis, F. C. Dunlap, soon announced proposed 
changes in the plan of 1920. Just before retiring from 
office on the change in administration and being suc- 
ceeded by Alexander Murdoch, Mr. Dunlap submitted 
a report, in which he recommended the abandonment of 
the intakes on both the Schuylkill and Delaware Rivers 
and the substitution of a new intake from the Delaware 
River above Trenton, combined with an 18- and a 33- 
billion-gal. storage reservoir on Neshaminy Creek. The 
estimated cost of a 600-m.g.d. supply from these sources, 
assumed to be ample for a population of 4,000,000, was 
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put by Mr. Dunlap at $60,000,000 (this scher. was oy. 
lined in Mr. Dunlap’s annual report for 15°23). y, 
Dunlap estimated that 250 m.g.d. could be developed oy 
the Perkiomen and Tohickon creeks at 4 cost of 


. $71,000,000 (for summary of the Dunlap plan see 


Engineering News-Record, Feb. 14, 1924, p. 290). 

On May 26 steps were taken to provide $10,000,099 
to make a start on the new water supply plan in a pro- 
posed $40,000,000 bond issue to be voted upon by the 
people of Philadelphia next November. Of this sum, it 
is stated that $7,000,000 would be devoted to increasing 
the supply from the Delaware River at Torresdale, ang 
on the following day one of the Philadelphia papers cay. 
ried statements from Mr. Dunlap attacking the recom. 
mendations of the so-called Kendrick Commission, claim. 
ing that the Delaware River intake at Torresdale should 
be abandoned because of high and increasing pollution 
and upholding his earlier recommendations mentioned 
above. Public hearings on the new plan are to be held. 

The New Plan—The substance of the Kendrick Com. 
mission report of May 22 is given below: 


About half of the supply is taken from the Delaware 
River at Torresdale and the other half from the Schuylkil! 
River. The Schuylkill is badly polluted and is becoming 
worse. It should be abandoned as a source of supply at the 
earliest practicable date. 

The present pollution of the Delaware River is less than 
that of the Schuylkill. Sewage treatment is now pra. 
ticed at several cities on the Delaware and is proposed for 
a number of important cities, including Trenton, and, while 
a high degree of efficiency from the drinking water stand. 
point is not to be expected, such treatment will help the 
general condition of this river. Another aid that may be 
counted on in the future is the gradual development of 
storage reservoirs for power on the upper Delaware, as 
such reservoirs will tend to increase the dry-weather flow. 

The Torresdale works should be continued in use. We 
estimate that $7,000,000 should be spent on this plant, 
which will not only improve its efficiency, but will permit 
the output to be increased from about 175 to 240 mgd, 
against a present consumption of about 325 m.g.d. We 
believe that there is much unnecessary waste from un- 
metered services and otherwise. The amount reasonably 
to be provided 50 years hence, or about 1975, with the 
complete early adoption of the meter system, is 500 mgd, 
of which we conclude that about half will be produced by 
the Torresdale plant, with the improvements and exter- 
sions to be provided, and that the remainder must be 
provided by a new source of supply. 

By metering and by increasing the production at Torres- 
dale to the economical limit the amount of water that 
must be provided by the Schuylkill plants will be reduced to 
a minimum. 

The quality of water that a filter plant is able to pro- 
duce is, in a measure, inversely proportional to quantity. 
By reducing the load on the Schuylkill plants they will be 
able to produce materially better water. It will take some 
years—let us say six or eight—to build the works to 
provide the water that is to replace that now obtained 
from the Schuylkill River. During this interval the Schuyl- 
kill plants must be kept in service, and such repairs and 
improvements must be made as are necessary to keep up 
the highest practicable standard of output. 


Several distant sources of supply as substitutes for 
the Schuylkill are considered in the report but dis 
missed as more costly than the plan recommended, or 
involving interstate complications. Ultimately the 
Upper Lehigh-and Delaware Rivers may -be drawn from 
“but the distances to them and the costs of the neces 
sary aqueducts are so great that, for the present, nearer 
sources should be utilized.” 

Proposed Improvements at Torresdale—The first step 
in the proposed program would be to increase the 
present Delaware River supply by enlarging the Torre* 
dale plant. On this the report says: 
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-soposed to rebuild the preliminary filters or scrub- 

.aking them fully equivalent to the best mechanical 
filters, to provide new coagulating basins and appliances 
for treatment and to apply, as at present, the effluent from 
the preiiminary filters to the slow sand filters, which are 
in good condition and which will serve to complete the 
treatment. The system of double filtration which will be 
made fully effective by these changes is in successful "use 
in a number of American cities for treating polluted river 
waters, and it has been for many years used in Europe. 
The water obtained now from the Torresdale plant is gen- 
erally satisfactory and will be thoroughly so after the 
completion of the works herein recommended. 


Perkiomen-Tohickon Project—To bring the 240- 
m.g.d. yield of the enlarged Torresdale plant up to the 
proposed 500-m.g.d. various possibilities of developing 
the Perkiomen, Tohickon and Neshaminy creeks, the 
latter “with or without augmentation from the Delaware 
River,” were considered. Of these, the report states, a 
combination designated the “Perkiomen-Tohickon project 
will provide the necessary quantity of water at reason- 
able cost” and is recommended. The project is outlined 
as follows: 


The catchment areas from which water will be derived 
under this project are at present occupied by a rural and 
village population. The areas on which the reservoirs are 
to be built and the surrounding margins will be acquired 
and owned and controlled by the city of Philadelphia. 5 The 
remainder of the catchment area and the population living 
on it will be under the laws and regulations of the state to 
prevent the pollution of public water supplies. 

The waters of Perkiomen Creek can be collected by one 
dam or by six dams and the waters of Tohickon Creek can 
be impounded by a single dam. ; 

From the standpoint of dams and structures alone it 
would be better to build one large rather than six smaller 
dams. One large dam Would unquestionably have been 
selected were it not for the fact that by building it several 
villages would be submerged and several miles of the 
Perkiomen R.R. would have to be relocated. 

It has frequently happened that, in carrying out a water 
supply project for a large city, it has been necessary to 
submerge and destroy villages. When this has been done 
the rights of the residents are fully protected and there is 
no reason why a project should be given up solely because 
it will be necessary to move a certain number of people. 
This commission believes that matters of enginééring and 
public policy have to be seriously taken into account and 
weighed one against the other. In this case the importance 
of the villages involved is so great that we have laid out a 
plan of development to leave them undisturbed. 

Why Neshaminy-Delaware Scheme Not Advised—This 
commission has carefully considered the project of obtain- 
ing a supply of water from Neshaminy Creek, supple- 
mented by pumping from the Delaware River. The Nes- 
haminy is lower in elevation than the Perkiomen, and in 
making comparison with the Perkiomen it must be taken 
into account that the pumping cost will be somewhat 
greater. When this greater pumping cost is brought into 
the calculation there is no advantage at present-day prices 
in the Neshaminy against the Perkiomen project. The 
—_ merits are therefore to be decided by other factors 

an cost. 

We assume at this time that the city of Philadelphia 
will be able to draw all the water that it may need from 
the Delaware to supplement the natural flow of the Nes- 
haminy Creek, which would amount to something like 170 
m.g.d. The character of the water of Neshaminy Creek is 
about the same as that of the other streams that have been 
a determining factor. [The Neshaminy-Delaware plan is the 
one mentioned above as having been recommended by Mr. 
Dunlap—-Eprror.] 
river Dams and Higher Elevations—The Perkiomen- 

sucson project “differs from projects previously recom- 

‘ued in that several of the dams are larger and permit 
age of water at higher elevations and are located in 
_“ Way as to make available more water than has 

‘ore been estimated from this source.” Tunnels and 


“'s would connect the several reservoirs and bring all 
‘er collected to one of them, from which it would 


be pumped to a filter plant connected by a gravity “aque- 
duct to a new service reservoir to be located at a suitable 
site to provide storage and to equalize fluctuations in the 
amount of water used hourly in the system.” 

For the immediate future the commission advises a 
100-m.g. service reservoir, realizing that in itself a 
reservoir of such a size would be insufficient but taking 
“into account that several existing service reservoirs 
would be fully available, and that some of the raw water 
reservoirs and sand filters of the Schuylkill plants could 
be made available for the storage of filtered water.” 
The reservoir should be capable of extension later on. 

Pressure Tunnel—To bring the pressure on the 
Philadelphia distribution system up to “standards rea- 
sonably expected in American cities” and to meet peak 
loads without “very large or very numerous pipes,” the 
following plan is outlined in the report: 

It is proposed to bring the Perkiomen water through a 
new distributing reservoir connecting with a pressure tun- 
nel extending to some point in the neighborhood of City 
Hall, which will deliver water with a minimum friction loss. 
This will connect with all existing pipe lines and permit a 
greater and steadier pressure of from 60 to 80 lb., more or 
less, or more than double present pressures, to be main- 


tained throughout the business district and the southern 
part of the city. 

Including this feature in the works adds a substantial 
sum to their cost, but in no way can the large additional 


quantity of water be delivered satisfactorily throughout 
the area that will need it. ; 


This increased pressure will give increased capacity to 
all existing and future pipes, and will reduce by a very 
large sum the amount that must be spent on increasing the 
uistribution system through a term of years. It will also 
result in economies in the operation and maintenance of the 
system. This is not reflected in our financial statement, 
but is one of the numerous credits that will grow out of 
the general improvement to the supply system. 

The increase in pressure will, we believe, save the citizens 
through a term of years much more than the cost of the 
tunnel in reduced fire losses and insurance. 

Cost of Project—The estimated cost of the Perkiomen- 
Tohickon project, “complete, at present prices,” with 
allowances for engineering, administration and con- 
tingencies, is $91,500,000, of which $16,500,000 repre- 
sents work that might be postponed. The work at 
Torresdale and the improvements at the Schuylkill 
plants to meet temporary needs are estimated to cost 
$7,500,000 additional. 

Meters—On metering this sentence may be quoted 
[italics ours]: “To prevent waste and to reduce the 
cost of an improved supply and to more equitably pro- 
portion the water expense, we recommend meters be 
installed on all services immediately.” 

Acknowledgments —In conclusion the commission 
expresses “its hearty appreciation of the services of 
Prof. George C. Whipple, W. Donaldson, C. A. Emerson, 
J. F. Sanborn, J. Ross Corbin, S. M. Van Loan and par- 


ticularly John §S. Ely.” 


Wind Overturns Indian Train 


The blowing over of trains by high winds is a type 
of accident of rare occurrence, and the latest case on 
record was in India in March, 1924, on the Ramganga 
River bridge of the Oude & Rohilkhand Ry. Investiga- 
tion showed that the five rear cars were not derailed 
but were overturned bodily by a violent storm which 
was so sudden that the engineman had no reason to 
hesitate about crossing. The bridge, which has thirty- 
three deck girder spans of 60 ft. in the clear, has rails 
for mixed tracks of 5 ft. 6 in. and meter gage. The 
track was found in perfect condition. ; 
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Standard Detour Marking System 
On Ohio State Roads 


Markers Designed, Fabricated and Located With 
Care Precisely Equal to Permanent Road 
Signs for Travel Both Ways 


By G. F. SCHLESINGER 
State Highway Engineer, Columbus, Ohio 


ENGINEERING 


HERE IS perhaps nothing in connection with high- 

way construction which causes so much dissatis- 
faction and adverse criticism as unintelligent detour 
marking. At best a detour is an annoyance and an 
inconvenience, and an improperly-marked detour is an 
abomination. The proper marking of detours is of even 
more importance than the marking of the main routes. 
It is often easy to follow a main route, but it is even 
more easy to get lost on a poorly-marked detour. Also 
the proper marking of detours requires the exercise 
of judgment. It should be kept in mind that the signs 
are for the benefit of the stranger who knows nothing 
about the route of the detour and they should be so 
located that they cannot be missed. In Ohio the fol- 
lowing instructions for closing roads and marking 
detours must be followed in all particulars. 

Standard Signs—The standard signs provided for 
marking detours are five in number, as follows: (1) 
Pre-warning sign; (2) Road Closed sign; (3) Closed 
sign; (4) Detour sign; (5) End of Detour sign. All 
the signs are finished in black on a vivid yellow back- 
ground giving them a distinctive appearance and mak- 
ing them highly visible. These signs are shown by 
Fig. 1. 

The pre-warning sign is a standard sign with the 
legend “Detour—500 Feet Ahead.” It is used to warn of 
the proximity. of the detour. Its dimensions are 24x24 
in. and it is painted on a standard slow-sign board. 

The road closed sign is not, strictly speaking, a 
detour sign but is included in the detour classification 
because it is to be used only in connection with a 
detour. This sign is 24x36 in. and it is made of sheet 
metal. In use it is tacked on a board of the same 
dimensions, shown by Fig. 1. Both the “Road Closed” 
sign and the “Detour—500 Feet Ahead” sign are 
painted board signs. 

Detour and end of detour signs are used to direct 
traffic around the detour and are light sheet metal signs 
18x27 in. in dimensions. 

Except in emergencies all detour signs must be in 
place before the road is closed to traffic. Before the 
detour signs are erected, it is of course necessary to 
select the detour. In choosing the detour, account 
is taken of the amount of the traffic and the condition 
of the detour road with respect to its ability to stand 
up under the traffic. In the case of a detour for a 
heavily traveled main road it is better to route the 
traffic over a longer detour that will remain in service- 
able condition under heavy traffic, rather than over a 
shorter route which will be in bad condition in a short 
time. It may be advisable in some cases to provide 
alternate detours for wet weather and for dry weather. 
For example, a short earth road detour may be satis- 
factory during dry weather but may become impassable 
under much traffic in wet weather. In a case of this 
kind when the detours are changed it is necessary to 
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change the signs only at the points where ; 
in detours takes effect. 

Location of Signs—All signs are erected 0: 
of the direction of travel which they are i; 
direct. Care is exercised in choosing the 
to place the signs where they are certain { 
All signs are placed on individual posts and :re never 
attached to trees, fences or telephone poles. Where 
detour signs are erected at corners where the detoy, 
crosses another road they are placed beyond the croas. 
ing. No more than one sign is placed on a post except 
where a road closed sign and a detour sign are to be 
used together, as described in the following section, 

When a road is closed to traffic a road closed sign 
with a detour sign beneath it on the same post are 
erected at the point where the detoured traffic leayes 
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1—STANDARD DETOUR MARKERS FOR OHIO 
STATE ROADS 


FIG. 


the main road. The arisngement of these signs is 
shown by Fig. 1. They are erected just beyond the 
point where the detour turns off and are placed on or 
close to the road so that they can not fail to be seen. 
Two red lanterns are displayed on the post, as illus- 
trated by Fig. 1. If the barricade is located at the 
point where the detour begins, the post with the road 
closed and detour signs should be erected immediately 
in front of the barricade. If the barricade is not 
located at the point where the detour leaves the main 
road these signs should be displayed as described above. 
A road closed sign is also placed on the barricade, !! 
it is not at the beginning of the detour. 
Detour signs are so placed that they are on the right 
side of the road going in the direction of the arrow 
the sign; they are placed at cross-roads, forks and at 
the points where the detour changes direction. The 
signs at turns in the detour are placed : as to be 
directly ahead of traffic approaching the turn, if po 
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sible. Where a sign is erected at a cross-road it is 
placed just beyond the intersection. 

The small closed sign is used at cross-roads along 
the detour where it may be necessary to keep traffic 
coming onto the detour, from the cross-road, from 
continuing on the cross-road if the latter is closed at 
its intersection with the main road. At such points 
the cross-roads are barricaded if possible. If it is not 
advisable to erect a barricade a wooden horse is placed 
in the middle of the road. The closed sign should be 
placed in the middle of* the road, on the barricade or 
horse. Detour signs are placed on diagonally opposite 
corners of the cross-road properly to direct traffic com- 
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FIG. 2—ARRANGEMENT OF SIGNS MARKING AN OHIO 
STATE-ROAD DETOUR 


ing onto the detour. This sign is painted on a board 
of the dimensions shown by Fig. 1. Stencils for this 
purpose are furnished by the central office. The colors 
are black on a bright yellow background. 

The end of detour sign is used to mark the point 
Where the traffic comes back to the main road from the 
detour. It is so located that it will be as nearly directly 
ahead of traffic approaching it as is possible. A typical 
arravgement of detour signs is illustrated by Fig. 2. 

« detour—500 feet sign is used to warn traffic of 
the approach to the detour and is erected 500 ft. in 
advance af the point where the detour leaves the main 
-— and as close to the road as safety permits. In 
the case of a particularly dangerous condition, such as a 
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bridge out at the point where the detour begins, two 
signs should be erected—one on each side of the road. 

Supports for Signs—All detour and end of detour 
signs are erected on individual 2x4-in. posts 7 ft. in 
length. More than one of these signs is never put 
on the same post. These signs are made of light metal 
and each sign is securely tacked to a board of the same 
size as the sign, and the board is nailed to a post. All 
boards and posts are painted black. 

The names of the important towns on either side of 
the detour are lettered in the arrows on the signs. 
This can be quickly and easily done by cutting a stencil 
for each name. Master stencils of the standard alpha- 
bet to be used for this purpose are furnished by the 
central office. By the use of these master stencils 
a name can be stenciled or outlined with a pencil on 
a strip of stencil paper, or on detail drawing paper 
and then cut out. The stencil can be easily transferred 
to the sign by the use of a narrow plush roller using 
black paint in paste form. A small amount of paint 
should be spread on a sheet of metal or glass and the 
roller moved back and forth over it a few times. The 
ties in the stenciled letters are connected by using a 
small brush. Care is taken to do this work as neatly 
as possible. It may be necessary to remove the gloss 
from the sign with a piece of sandpaper to make the 
paint adhere. Rollers and paint are supplied by the 
central office. 

All the signs used for marking detours are erected 
at such height that they will be in the range of lights 
at night. This will make the height of the sign about 
4 ft. 6 in. above the center of the road, except in 
the special case of a road closed sign and a detour sign 
on the same post. In this case the top of the road closed 
sign should be about 5 ft. 6 in. above the center of 
the road. 

All barricades are whitewashed or painted white. 
At all times betwen sunset and sunrise red lights are 
maintained on the barricades and on the signs at the 
beginning of the detour. 

As signs are likely to be destroyed by vandals or 
other causes, they are inspected at frequent intervals 
for the purpose of making necessary repairs and re- 
placements. When a road is opened to traffic all detour 
signs must be promptly removed. 


Cave-In on Barcelona Subway Kills Five 
Special Correspondence 

Barcelona, the commercial capital of Spain, has had 
its subway under construction for some years, connect- 
ing the surface railways entering the city from the 
east and west. The tunnel section underruns the old 
part of the city and is assumed to have been cut through 
foundations which would not hold up under the thin 
shell left for the roof. At all events on April 12 a 
portion of the vault in the very center of the mediaeval 
city fell in leaving a large breach in the street and foot- 
ways above, as well as in the emplacement where were 
stored construction equipment and material used in the 
work. Of the surface crew, thirteen laborers were hurt, 
while of those working underground five were killed 
and twenty-five injured. The entire work was intended 
to be completed in 1925 and while the accident will not 
constitute a serious setback, it is more thar likely that 
other methods will be employed to avoid similar acci- 
dents in the future. 
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Slip of Riveted Joints in Single 
And Repetitive Loading 


Results of Seventy Tests on Butt Joints Indicate 
First Slip at Average Rivet Shear of 
5,900 Lb. per Square Inch 


By Davip H. BLAKELOCK 
Captain, 14th U. S. Cavalry, Chicago, IL 


N A SERIES of tests on riveted joints recently 

made at Cornell University a total of seventy speci- 
mens were tested in tension. 

The specimens were butt joints, of medium-carbon 
structural steel, shop-riveted with }-in. rivets, and were 
fabricated at the Elmira Plant of the American Bridge 
Co. The specimens were of three different types, with 
4, 6 and 8 rivets to a joint respectively. Each type 
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FIG. 1—RIVETED JOINT UNDER REPEATED LOADING 


Cornell tests of medium-carbon steel butt joint with 6 x 
f-in. main plates, splice plates 6 x ,4, six j-in. rivets. 











was made up with four different thicknesses of main 
plate, varying from @ to ? in. by eighths. In the several 
types the joints were designed to fail in (a) pure shear, 
(b) pure bearing and (c) a combination of the two. 
Cover plates were half the thickness of the main plates. 
Observations were made to determine the frictional 
resistance of the joint, the point of slip, the amount of 
slip, and the action of the joints under repeated loads. 

The stress producing first slip varied from approxi- 
mately 2,500 to 10,500 Ib. per square inch rivet-shearing 
area. This stress was highest for joints designed to 
fail in pure shear, and lowest for the joints designed to 
fail in . bearing, while intermediaté stresses were 
observed for the other joints. The average stress for 
all joints was approximately 5,900 lb. per square inch 
rivet-shearing area. 

It was also determined that the load producing first 
slip,is the value of the frictional resistance of the 
joint. Fig. 3 shows the slip between main and splice 
plates for one type of joint. 

A typical curve obtained from a repetition test is 
shown at the right in Fig. 3. It is apparent that the 
frietional strength of the joint is still effective after 
the joint has slipped under repeated loads. It will be 
noted that the upper portion of the repetition curve 
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is very similar to that obtained from a strz 
test. A curve obtained from such a test is 
the repetition curve for comparison. Both 
obtained from tests on the same type of joi: 
Fig. 1 shows the same repetition curv: 
into its various component parts. This is for com. 
parison with results obtained in tests by Profesgop. 
A. N. Talbot and H. F. Moore, published in Bulletin y; 
49, University of Illinois, February, 1911. The results 
of one of their tests are shown in Fig. 2 and th 
similarity to Fig. 1 is very striking. Both results shoy 
that slip occurs at very low stresses and that even after 
slip the joint retains its frictional resistance, although 
from the Illinois tests it was found that after continye 
application of loads in tension and compression the 
elastic curve gradually became flatter, showing a weak. 
ening of the frictional resistance. The amount of x lip 
under various loads is nearly the same for the two tes a 
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FIG. 2—ILLINOIS REPEATED-LOAD TEST 


Specimen TB21L, chrome-nickel steel butt joint with 7} x 
2-in. main plates, twelve j-in. rivets. 











In general the Cornell tests were considered to war- 
rant the following conclusions: 

1. For joints with multiple rows of rivets the modulus 
of elasticity is only slightly less than that of the 
metal. For single rows of rivets however the modulus 
is much lower. 

2. First slip occurs at a very low unit stress. 

3. The load producing first slip is the value of the 
frictional resistance of the joint. 
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FIG. 3—SLIP OF JOINTS, CORNELL "STS 


Curves at left show deformations at inner and outer = 
rows. Curves at right show repetitive-load test in © 
parison with single-load test. 
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4, The frictional resistance is still effective under 
repeated loadings, after the joint has slipped. 

5. Accurate evaluation of the amount of slip is very 
difficult due to the erratic manner in which it occurs. 

6. The stress at end of slip, yield point and ultimate 
is about 2, 4 and 8 times the stress at the point of 
first slip. 

The tests were conducted by F. E. Conkling, and 
David H. Blakelock, Captain, 14th U. S. Cavalry, in the 
Testing Materials Laboratory of Cornell University. 
Specimens were furnished through the courtesy of J. E. 
Wadsworth of the American Bridge Co. 


Chiorinated Overflow Storm Sewage 


To Go Into Water Reservoir 


Y a five-to-one vote, Springfield, Ill., has organized 
B. Sanitary District of 36.2 sq.mi. area to build a 
sewerage system, including sewage-works, estimated to 
cost $2,000,000. The system, which includes several 
features out of the ordinary, is to conform with a “city 
plan” and the disposal problem is affected by the neces- 
sity of discharging storm sewage into a proposed im- 
pounding reservoir of unusual size which is to consti- 
tute a future source of water supply as well as a body 
of water to be used for recreational purposes. 

To divert all sewage and storm water from the exist- 
ing combined sewers out of the drainage area tributary 
to the future reservoir would be prohibitively expensive, 
it was shown by a study of: several schemes, including 
a large diversion tunnel, a pumping station and force 
main. Final recommendation was made in favor of 
diverting and pumping to the main sewage-works the 
dry-weather sewage flow at the rate of 300 gal. per 
capita per day on the basis of the estimated popula- 
tion in 1970. The storm flow, up to 25 times the dry- 
weather flow, would be freed of settleable solids and 
disinfected before being discharged into the reservoir. 

Springfield is located on a knoll with the Sangamon 
River valley to the north and east, Spring Creek to the 
West and Sugar Creek to the southeast. Into these 
various water courses, eleven main outlets of combined 
sewers discharge upward of 6 m.g.d. of crude sewage. 
The water-works is located north of the city. The 
present supply is from wells, but it is probable that a 
supply from the Sangamon River will be needed in the 
near future. A dam near the present water-works is 
proposed. Four of the existing main sewers, serving 
about 20 per cent of the population, discharge through 
Sugar Creek into the Sangamon River above the water- 
works and above the proposed intake for a future sup- 
ply. The other sewers discharge westerly into Spring 
Creek which flows through a beautiful valley and enters 
the Sangamon below the water-works. To meet these 
conditions, the following works were recommended: 

1. An activated-sludge plant to serve the entire city, 
located in Spring Creek valley northwest of the city, 
with a capacity of 11.25 m.g.d., to serve 90,000 people. 

2. A west side intercepting sewer with’ a capacity 
of 425 gal. daily per capita of the 1970 population. 
Sewag: from a small area at the upper end will be 
Pumped into the sewer. The capacity of the sewer was 
fixed to take sufficient sewage out of the creek to pre- 
vent pollution, 
ae ( a the east side the intercepting sewer will have 
. ) : ons. The first section will connect all exist- 

&« vined sewers and will collect from them 25 times 
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the dry-weather flow. At the point of concentration, 
300 gal. per capita of the 1970 population will be 
pumped into a high-level intercepting sewer extending 
to the proposed treatment plant and so below the water- 
works intake. This sewer will also serve newly de- 
veloping areas in the northeast part of the district 
where separate sewers are recommended. The excess 
over pumpage at the point of concentration will be 
settled and chlorinated before passing into Sugar Creek 
on its way to the Sangamon. The point of concentra- 
tion and discharge into Sugar Creek is almost 11 miles 
above the proposed intake and there is no chance of 
short circuiting this travel. 

The sewage reaching the Sangamon above the pro- 
posed water intake will thus comprise the untreated 
overflow from existing combined sewers in excess of 
25 times the dry-weather flow and estimated to occur 
about once every two or three months and the settled 
and chlorinated sewage in excess of 300 gal. per capita 
and up to 25 times the dry-weather flow. Among the 
reasons for recommending this project are these: 

(1) The river water supply, when developed, will 
be filtered and disinfected. (2) An adequate water 
supply from the Sangamon will require impoundment, 
thus affording dilution and storage. The reservoir 
now considered is to hold 3,000 m.g. The capacity of 
existing sewers in excess of 25 times the dry-weather 
flow is at. the rate of 191 m.g.d.; one hour’s overflow 
will thus be diluted 264 times by the water in the reser- 
voir. (3) Only greatly diluted crude sewage at infvre- 
quent intervals will reach the river. (4) Some of the 
existing combined sewers are too small. Relief sewers 
will remove surface sewage and thus further reduce 
surcharge of the interceptor. (5) The cost of an east 
side interceptor only to carry the capacity of existing 
east side combined sewers below the proposed water- 
works intake was estimated at $2,250,350 and of the 
whole project at $3,316,940. 

The activated-sludge plant, with a displacement in 
the aeration tank of 5 hours and an air-supply capacity 
for 1.25 cu.ft. per gallon, was selected because power 
is available at the city light plant at 1c. per kw.-hr., 
because of ample areas available for lagooning sludge 
and because of other local considerations. 

The Sanitary District boundary line, following quar- 
ter, half and full section lines, was planned to include 
areas which, by reasonable extensions, will secure serv- 
ice from the main interceptors and sewage-works. The 
engineering work has been done by Pearse, Greeley & 
Hansen, of Chicago, and Dawson & Walraven, of Spring- 
field. 


Use Distribution of Cement in 1922 


«~ Engineers of the Portland Cement Association have 
tabulated, for the benefit of the U. S. Geological Survey, 
figures on the consumption of portland cement by uses. 
The following table is taken from a partial reprint of 
the Survey bulletin “Cement in 1922”: 

Barrels 


29,000,000 
11,000,000 


Per Cent 
Public and commercial buildings. . 
Dwellings. . i ea : : 
Sidewalks and private driveways.................... i 
Miscellaneous farm uses. . . Ds Sab icew cask shales ba 24, 
Concrete pipe for water, sewers, irrigation and culverts. . iy 
Paving and highways............ ia Po <i ae 
Railways > Nyaa ead 
Bridges, river and harbor work, dams and water power 
projects, storage tanks, and reservoirs............. 
Miscellaneous uses 


Estimated consumption in 1922, in barrels......... 116,500,000 
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Lighthouse Service Develops 
Hygroscopic Fog Signal 


Operation of Signal Controlled by the Humidity 
of the Atmosphere—Striking Hammer 
Ran by Small Electric Motor 


FOG SIGNAL controlled by the variations in the 

humidity of the atmosphere has been installed by 
the Lighthouse Service of the Department of Commerce 
at Lambert Point, Norfolk, Va. It consists of an elec- 
trically operated fog bell controlled by a hygroscope so 
arranged that under all conditions of fog, mist, rain, 
snow, or heavy dew, when the humidity reaches practi- 
cally complete saturation, an electric contact is made 









































LAMBERT POINT HYGROSCOPIC FOG SIGNAL 





which, acting through a relay, starts a 4-hp. motor driv- 
ing the fog-bell striker. The apparatus is so timed that 
the 1,000-lb. bell is struck one blow every five seconds. 
When the humidity decreases, the hygroscopic element 
shortens and breaks the contact, thus shutting down 
the motor. 

The bell is mounted on a skeleton steel tower, with 
the striker installed on top of the bell support, with 
the hammer hanging down in a position to strike the 
outside lower edge of the bell. The hygroscope is 
mounted on the underside of a crossarm, which in turn 
is on a steel angle upright extending 6 ft. above the bell 
tower, or about 32 ft. above the water surface. The 
reason for the height of the hygroscope is to eliminate 
so far as practicable the operation of the signal during 
periods when dew is formed close to the ground or 
water surface. 

Human hair, treated to remove all grease and foreign 
matter, is used for the hygroscopic element. A strand 
containing several hundred hairs is stretched in a hori- 
zontal position over two supports, and a link is sus- 
pended at the center, actuating levers which make the 
contacts. A current of 110 volts passes through the 
contacts, insuring positive action, and this current 
operates a magnetic relay of unique design which con- 
trols the operation of the motor. As the hygroscopic 
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WIRING DIAGRAM 
FOR AUTOMATIC 
ACTION 





action of hair is dependent only on the amount of mois. 
ture in the air there will be times when the fog signa 
is in operation when the atmosphere is visibly clear, 
but upon investigation it will be found that the 
humidity is approximately 100 per cent. The signal 
is silent 78 per cent of the time, according to the records 
compiled over a period of two years at Lazaretto depot, 
where the hygroscope was on test. The cost of opera- 
tion averages $8 per month. The total cost of the fog 
signal station installation was $1,300. 


Street Planning for Relief of 
Congestion at Bridges 


Widening of Approaches—Variable-Speed Traffic 
Zones—Separation of Rapid Transit 
Lines Recommended 


By CHARLES WELLFORD LEAVITT 
Civil and Landscape Engineer, New York City 


Abstract of a paper read before the National Con- 
ference on City Planning, Los Angeles, Calif., April 9. 


EHICLES crossing bridges have jumped in numbers 

from comparatively few in 1900 to many today. 
Vehicles, crossing the Delaware River from Philadelphia to 
Camden on ferries in 1900 were approximately 900,000. 
In 1914 the count was about 1,400,000 and so far as can be 
determined now, the count for 1923 will be around 3,000,000. 
Those crossing the Hudson River from Jersey City to New 
York on the five ferry groups in 1914 were 2,839,055 and 
in 1922, 4,220,717, an increase in eight years of 1,381,662, 
or an average increase of 172,709 per year. In 1923 the 
count was 4,477,802, an increase last year of 257,085. 

Bridges are being projected and built to relieve ferries, 
to replace smaller bridges, to provide connection between 
outlying sections of cities, to provide short cuts and, in 
remote sections of the country, to provide new and inter- 
esting routes for the diversion of the motoring touris.. 
With traffic jumping yearly in a constantly accelerated 
curve, how are we to provide for the inevitable conges- 
tion coming at these bridge heads? And how are we to 
make proper bridge approaches, which will help and not 
hurt the cities concerned? 

Realty Values Should Be Built Up—A city plan must 
have flexibility, or else it is not a good city plan. The loca- 
tion of bridges and tunnels must be considered with refer- 
ence to traffic. Existing bridges and tunnels must & 
regarded, if necessary for the good of the future city, 
temporary, and full arrangements planned for the possibility 
of future bridges coming to the bridge locations selected 
as best for the city’s future growth. Arterial roads, # 
the locations of the new bridges, should be laid out always 
with a view of disturbing as little as possible the buildings 
and other improvements existing, and it should be borne . 
mind that realty values at the bridge heads, particulary 
should be built up, not destroyed. For this reason, . 
directing of traffic to bridges through areas more * al 
neglected is sound common sense, as well as good tec able 
practice. Frequently, by careful study, it may be poet od 
to open up routes over property that may be more bene 
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than injured by this taking, and thus not deprive the city 
of such ratables. A large plaza at the bridge head is 
valuable 2s a feature and makes a fine impression upon 
the passerby. Such open spaces, in existing cities, cost 
much money and may not help the traffic congestion. 

In the present-day hurry of all kinds of traffic, interrup- 
tions to the steady flow are exasperating and are the source 
of complaints from the users of the traffic artery, and from 
pusiness located on the thoroughfares, because of the 
excessive congestion which occurs. To attain ideal condi- 
tions and overcome the exasperation of delays, it is neces- 
sary to eliminate the cross traffic streams which now cause 
the large percentage of bridge approach congestion. This 
crossing of the traffic stream can be relieved by so design- 
ing the approach to the bridge span that an undercrossing 
from one side of the bridge to the other is obtained. Left- 
hand turns then can be made without crossing a traffic 
stream either on or off the bridge. 

Selection of streets which will carry vehicles to and 
from the bridge head and not congest the business portion 
of the city is most desirable. The combined widths of these 
traveled ways must be more than the traveled way of the 
bridge by at least three times, to cover the incidental delays 
of cross traffic, parking, etc., in the approach streets, where 
there is intermittent traffic which does not occur on the 
bridge, on which the flow of traffic is continuous. These 
approaches must lead away with no serious congestion to 
be encountered within several blocks of the bridge head. 
In case of congestion, the approach streets may fill up, 
but not the actual bridge head, which always should be 
kept free, the flow of traffic on the bridge being main- 
tained constant. 


Variable-Speed Traffic Lanes —In regulating traffic, it 
will be advantageous to direct the slow going vehicles into 
one lane and the faster moving cars into others; otherwise, 
the whole bridge and the bridge approaches may become 
blocked by slow moving trucks. These bridge approach 
streets and the traveled way of the bridge might be laid 
off in lanes 9 ft. wide, which is the width generally adopted 
for motor traffic lines, and marking lines painted on the 
pavements with the speed allowed. For example, if we 
have a street 54 ft. wide from curb to curb, with three 
lanes in either direction, the ones next to the curb might 
be marked “5,” meaning five miles an hour, for the use of 
trucks or for other vehicles wishing to stop. When a stop 
is made, it temporarily would block the cars behind, but 
they might swing to the left and move past the obstruction, 
then resume their way on “5,” unless they could attain 
a speed of 15 miles, when they would remain on the second 
lane, which would be marked “15,” and where all vehicles 
would be expected to maintain a speed of 15 miles. Should 
this not be possible and they were causing delay, they would 
be compelled to shift into “5.” Or, should they find it 
possible to exceed 15 miles per hour, they would swing to 
tha left into the third lane, marked “25,” where the speed 
would be maintained at 25 miles per hour. Areas into 
which broken-down cars or slow moving cars can be drawn 
to one side are important. 

Some New York Problems—In addition to the problems 
facing New York from the approaches to the Brooklyn, 
Manhattan, Williamsburg and Queensborough bridges, prob- 
lems which as yet have not been solved, we have the new 
vehicular tunnel under the Hudson soon to be opened for 
traffic. Little has been done for the approaches to this 
tunnel. In New Jersey alone the estimated cost for these 
approaches and local improvements amount to $29,000,000, 
a large part of which, if not all, must be spent to give 
> tunnel its true relative value. What will happen in 
ao and other adjacent New York streets when this 
ag stream of traffic from New Jersey begins to flow 
. o Manhattan yet remains to be seen and endured by the 
a ¥ orker, Will we have to resort to Mr. Tuttle’s scheme 
for. 1°8 and pedestrian tunnels, Mr. Corbett’s scheme 
* “ninating pedestrians from the streets and moving 

em op one flight and throwing open the full width of the 

«nd some of the ground level of buildings to vehicles, 

vegestion of expressways, or new streets carried 

ove the centers of Mocks and over the cross streets, 
these and then some? 


“sumed that streetcars, or rapid transit cars, over 
“es would be provided with rights-of-way from the 
vad at least for several blocks distant from the 

‘ad without encroachment upon the street widths 
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necessary to provide a flow of traffic to and from the 
bridge, and equal to the carrying capacity of the bridge. 
Streetcars brought into the approach streets will reduce 
the carrying capacity of such approach streets materially, 
and should not be located within the allotted street ap- 
proaches, nor should streetcars be permitted in the traveled 
way for vehicles on the bridge roadway. 


The Philadelphia-Camden Case—Take, as an example of 
what can be done in solving a bridge approach problem 
the case of the bridge approaches in Camden, N. J. Here 
we find a new bridge, the largest in the world, now under 
construction, to be completed in 1926 and to connect Phila- 
delphia with Camden. The Camden bridge head is located 
some three blocks north of the most congested business 
center of Camden. This bridge will carry not only much 
local traffic between Camden and Philadelphia, but also 
much long distance traffic between Philadelphia, Trenton, 
New York and the north; Philadelphia, Atlantic City and 
other seashore resorts and the east; Philadelphia, Glou- 
cester, Salem, Cape May and the southern portions of New 
Jersey, a densely populated section. It is logical to suppose 
that Philadelphia will receive and deliver to this bridge all 
of the traffic from Pennsylvania, Ohio, western New York 
and other western states, also much of the southern traffic 
flowing to the New Jersey and New England seashore 
resorts. The first plan was to cut through the three fine 
blocks of houses between this bridge head and the center 
of business in Camden, at a direct cost of several million 
dollars which, in turn, would deprive Camden of these 
ratables, and so, in effect, double the expense to the city. 
After this had been accomplished, an undesirable congestion 
would have been added to these already overcrowded ap- 
proach streets, adversely affecting realty values. One needs 
not imagination to picture Camden actually set back by 
the new bridge, instead of reaping benefit from the in- 
creased taxes paid for the construction of this bridge. Also, 
she would receive constant complaints from the long dis- 
tance travellers who would look upon her as only a stum- 
bling block and a disagreeable delay in their way—as is 
the case at present, on account of the ferry, which must 
now be used until this bridge is opened to traffic. The 
narrow and congested condition of the business section 
of Camden is a hindrance, and must be traversed in order 
to pass from the ferry to the thoroughfare of the state 
routes 2, 3 and 6, leading north, east and south. 

A solution to the problem presented by these bridge 
approaches was found by the Crescent Road connection of 
these routes 2, 3 and 6, outside the limits of the city of 
Camden and largely through open country, where a roadway 
56 ft. wide is planned. On a line bisecting the city from 
the bridge head to a point on this Crescent Road, east of 
the city and along the valley of the Cooper River, over 
terrain now very largely undeveloped, an 86-ft. roadway on 
a 120-ft. right-of-way is planned. This boulevard will pass 
by the new site of the civic center and will be the Champs 
Elysées of Camden. The boulevard, together with the other 
streets leading to the bridge head, will have a combined 
width of 296 ft. The roadway on the bridge is 56 ft., so 
that there appears to be an ample factor of safety for 
Camden and New Jersey traffic, if these plans are car- 
ried out. 

Practically no ratables will be eliminated. The right-of- 
way from these new approach streets will be either donated 
by the properties through which they pass for the sake of 
obtaining this increase in value to the property not taken 
or such low values will be placed upon this right-of-way 
as to make it a negligible amount in figuring the cost. 

One of the bright spots in the annals of city planning was 
the obtaining of the site for the civic center in Camden. 
Some forty-five acres recently was bought by C. F. Jenkins, 
a Philadelphia man, for approximately $450,000, with the 
expectation of making about $3,000,000 profit when the 
bridge is completed. When these plans for the civic center 
were frankly explained to him and he was asked to let the 
city have this property at cost and carrying charges (as 
the advanced price would have been beyond the means of 
the city), he promptly consented, although he had no other 
interest in Camden, and thus gave up his chance for profit 
in order to make these city plans possible of execution. 
A noble deed by a great man! Encouragement is given to 
those of us who dream and plan civic improvements to 
alleviate the perils accruing from the congestion of metro- 
politan districts. 
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An Economic Study of Dragline Excavator Operatic; 
Il—Operating Methods and Costs 


Performance, Operating Practices, and Costs Determined by Thirteen Million Yards of 


Excavation for the Miami Valley Flood Protection Works 


By C. W. ULLOM 


Assistant Engineer, Miami Conservancy District, Dayton, Ohio 


N THE OPERATION of dragline excavators many 

questions have arisen over the performance possibili- 
ties, the most economical methods of handling, cable 
requirements, and other details. In the present article 
a resumé is given of the operating experiences on the 
Miami Conservancy District work [the first article, on 
Output and Cost Records of dragline excavator opera- 
tion, appeared May 29, p. 932.—EDIToR]. 

Size of Crews—A crew on the large type electric 
draglines consisted of operator, oiler, pit foreman, and 
two to four laborers. On the steam machines it was 
necessary to employ in addition a fireman, pump man, 
and one extra laborer to assist in carrying the coal onto 
the machine. The crews worked in two 10-hour shifts, 
six days each week. Payment was made to hourly rate 
men on the basis of an 8-hour day, with time and a 
half for the two extra hours, making the equivalent of 
eleven pay hours for ten hours of work. Repairs on 
Sundays were paid for at a double-time rate. 


Depth of Cut—The adaptability of the dragline for 
making deep cuts was shown at Taylorsville, where a 
Lidgerwood Class M electric machine with 100-ft. boom 
successfully excavated in the outlet pit, 63 ft. below 
and 37 ft. above the machine base. Although it might 
have been possible to dig at still greater depths, the 
economic depth, limited by the excessive cable wear and 
the time consumed in lifting the bucket, was probably 
reached on that work. It is believed that the Bucyrus 
Class 175 machine, mounted on trucks and with 135-ft. 
boom, will dig effectively 75 ft. below and unload 80 ft. 
above its track level. 

Time of Swing—The time required for making a com- 
plete operation—digging, swinging and dumping— 
varies with the nature of the material excavated, angle 
of swing, depth of cut, height of dump and care neces- 
sary in dumping. One of the Bucyrus Class 175 electric 
machines can dig under water in fairly loose gravel, 
swing 180 deg. and dump into spoil-bank in 50 to 55 
seconds. The same operation, with an angle of 45 to 
90 deg. with loose, dry material, can be completed in 34 
to 36 seconds. The average time of a Bucyrus Class 
24 electric machine, digging from borrow-pit and load- 


ing 12-cu.yd. dump-cars, was 52 to 65 seconds for the * 


round trip, depending on the angle of swing. 

Rate of Travel—At Huffman, during the progress of 
the work, the average time for moving a Bucyrus Class 
24 machine, mounted on skids and rollers, over a dis- 
tance of 32 ft. and chucking up ready for excavating 
again, was 40 minutes. At Dayton, a Bucyrus Class 
175 machine, truck-mounted, traveled 300 ft. in five 
hours on a dead-head run. A Bucyrus Class 94, steam- 
operated and caterpillar-mounted dragline traveled 23 
miles through the streets of Dayton at a rate of about 
520 ft. per hour. A Monighan, type 3-T walking drag- 
line traveled 1,500 ft. at a rate of 1,000 ft. per hour 


across fairly level cultivated land. At Hamilton, g 
Bucyrus Class 14, mounted on skids and rollers, moved 
6,000 ft. in ten days, an average move of 300 ft. per 
10-hour shift. 

Performance on Curves—A Bucyrus Class 175 truck. 
mounted machine at Dayton traveled around a curve 
of 135-ft. radius, which is considered about the limit 
of safe and economical operation for this type of mount. 
ing. The same class machine, mounted on skids and 
rollers, turned 180 deg. on a 75-ft. radius. Considerable 
difficulty was encountered in making the curve and 
40 to 50 rollers were crushed in the operation. 

Performance on Grades—A Bucyrus Class 175 truck- 
mounted machine at Dayton climbed and operated on a 
6.5 per cent grade. The machine climbed with great 
difficulty and some trouble was experienced in swinging 
with a loaded bucket. The same machine, mounted on 
skids and rollers, climbed a 7 per cent grade without 
much trouble. A Lidgerwood Class K truck-mounted 
machine worked down a 7 per cent grade without diffi- 
culty. A Bucyrus Class 94 caterpillar-mounted machine 
worked both up and down a grade which averaged 132 
per cent for 80 ft. but which was 16.2 per cent for half 
that length. 


Passing Under Bridges—In the course of the channel 
work at Dayton it was necessary that one of the large 
Bucyrus Class 175 machines make six passages under 
bridges. Three of these passings were made with the 
machine mounted on a floating spud scow, one on dry 
land, and two on land with the aid of cofferdams, with 
the machine on skids and rollers. In passing while 
on floating equipment, a Bucyrus Class 94 machine, 
also scow-mounted, acted as a tender in excavating a 
channel under and below the bridge for floating of the 
other equipment. The boom of the large machine was 
lowered on another scow, the A-frame lowered, and the 
whole maneuvered into position and pushed through by 
the steamboat. It was necessary partly to sink the 
spud scow with additional ballast to secure the required 
clearance for the machine beneath the arches of the 
bridge. 

The dry land passings were similar to those at Hamil- 
ton, where a Bucyrus Class 24 skid-and-roller-mounted 
machine passed under bridges, with A-frame lowered, 
ten times. The grading for the track was done by an 
auxiliary machine, Marion Model 21 dragline, or with 
teams. Heavy timbers were used for the rollers 10 
stead of mats. A line of 60-Ib. steel rail was placed 
along the center of the track, the lowered boom sheave 
wheel being supported and running on this track. The 
machine pulled itself through by the use of its drag 
cable and a dead-man. The result of experience and 
of standardizing machine performance is ‘ dicated by 
the fact that the last bridge passing was made in SIX 
hours. 
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Economic Width of Cut—The efficiency of the drag- 
line as an excavating implement is governed to a large 
extent by the economic planning of its work. Where 
draglines were used without auxiliary equipment on 
the river channel excavation, a so-called “one and two 
thrown” method of handling the material was adopted. 
The first step in the procedure was a study of the cross- 
section to determine where to divide the excavation to 
secure the most economical balance between necessary 
cut and required fill, The excess of excavation over 
embankment was wasted in a spoil bank on one side, 
or if no such spoil bank was available, was hauled away. 
It was generally found cheaper to handle a limited 
quantity of material three times rather than install 
special hauling equipment. 

The width of cut which a machine could make and 
at the same time pile the material in a windrow along 
the edge of the cut, was dependent upon three factors, 
namely, reach of the dragline boom, depth of cut, and 
slope upon which the piled material would stand. It is 
obviously the most economical plan to place the greatest 
possible quantity of material in embankment with only 
one handling, and with two or three handlings for the 
smallest quantity. Accordingly the machine runs were 
planned conversely to the actual construction operation, 
the maximum quantities capable of being handled by 
the machine being outlined for the final and next to 
final runs, with the remaining or smaller quantity for 
the first or mid-river run. Besides giving the most 
economical results, this method had the added advan- 
tage of keepirg the excavator in the most dangerous 
position from the standpoint of flood rises for the small- 
est possible time. It is worth noting that the proper 
balance of quantities as outlined on paper worked out 
remarkably well in actual construction, due regard hav- 
ing been taken as to quality of material and shrinkage. 

Where excavated material from the river channel was 
loaded on cars and transported to spoil banks, as at 
Hamilton, the economic width of cut was controlled 
by the following factors: Depth of cut; total width of 
section to be excavated; distance from machine to track 
at which cars can be loaded most easily; quantity of 
embankment necessary for dragline runway; quantity 
of track embankment and track work; and danger to 
machine and tracks from high water. 

In shallow cuts it is generally most advisable to dig 
the full possible reach of the machine, and, where the 
cut is a little too wide for one reach, it may be more 
economical to throw the material in the extra width 
over with the dragline than to add another set of car 
tracks. Where the cut is heavy, say 25 ft., it is prob- 
ably more economical to divide the full width of the 
machine cut into two cuts, with two sets of tracks, thus 
avoiding long swings of the boom, with the resultant 
loss of time for both machine and cars. 

In excavating from borrow pit and loading cars for 
train haul, the most economic width of cut was found 
to depend upon the following factors: Depth of cut; 
time of swing of the machine; time of moving the ma- 
ne ahead; easiest loading distance; and cost of track 

YOrk, 

At Huffman, time studies were made of the swing 
of the machine over different sections of the cut, to- 
a the time of moving the machine ahead. 

Tom these observations and the cost of track work it 
a found that, with the Bucyrus Class 24 electric drag- 
ine with 100-ft. boom and 44-cu.yd. bucket, operating 
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in a 25-ft. depth of cut, a width of cut of 125 ft. was 
most economical. 

Dragline Delays—Interruptions in the operation of 
dragline excavators constitute an essential part of their 
cost of production. Much study was given on the Dis- 
trict work as to the amount and classification of these 
delays, working toward their reduction to a minimum. 
Delays may readily be classified into major and minor. 
Major delays include major repairs and overhauling, 
accidents with the resultant repair delays, and delays 
due to high water. All are more or less unavoidable, 
but the extent of time consumed may be regulated in 
most instances. Minor delays include minor machine 
repairs, changing cables, moving the machine, power 
delays and delays incidental to car loadings. Although 
the duration of separate minor delays is short, their 
total for a season’s work is generally greater than the 
total of major delays. The human equation enters 
largely into minor delays, thus offering a very prolific 
field for the promotion of more efficient machine opera- 
tion, and efforts where concentrated on the reduction 
of this class of delays. 

At Dayton, each of the three large machines was 








TABLE I—SUMMARY AND CLASSIFICATION OF DELAYS TO 
BUCYRUS CLASS 24 ELECTRIC, SEASON OF 1921 AT HUFFMAN 


Per Cent of Per Cent of 
Total Peasible 


Classification Hours Delays Running Time 
Waiting for frains......... 660 57.5 12.5 
Cleaning loading track 19 1.7 0.4 
Moving dragline ; 171 14.9 3.2 
Changing cables 27 2.3 0.5 
Mechanical repairs and adjustments ; 186 16.2 3.5 
Flectric trouble and repairs __. 45 3.9 0.8 
Power delaya. ......... 33 2.9 06 
Unclassified delays. .... 7 0.6 0.1 

Total delays... .. 1,148 100 0 21 6 
Total actual digging tire 4,152 78.4 
Total possible digging time 100.0 


5,300 


equipped with a “service recorder,” of the type com- 
monly used in connection with automobile truck opera- 
tion. All movements of the machine were thus recorded 
on a revolving chart by a vibrating pendulum. The 
daily results were charted and the percentages of actual 
to possible operating time, for each operator and each 
machine, were: compiled weekly and made known to the 
operating crews. Thus a friendly rivalry between crews 
was instigated, and the percentage of delays materially 
decreased. During the season of 1922, the percentage 
of actual to possible operating time, deducting all delays, 
both major and minor, for the Lidgerwood Class K, 
the Bucyrus Class 175, truck-mounted, and the Bucyrus 
Class 175, skid-and-roller-mounted, was 88, 884, and 84 
respectively. Deducting minor delays only the percent- 
ages were 95, 93 and 91. The work was straight dig- 
ging and casting, no auxiliary equipment being used 
during this period. 

At Hamilton, where only one electrically-operated 
machine was used, a voltmeter was located in the office 
of the construction superintendent, who was thus ad- 
vised at all times of delays, shut-downs, etc. 

At the dams, careful records were kept of the dura- 
tion and kind of delays. Daily car loadings for each 
machine were posted and an interest in increased pro- 
duction thus stimulated. Table I is a summary and 
classification of delays to Bucyrus Class 24 electric 
dragline, while excavating from borrow-pit and loading 
cars at Huffman during the season of 1921. 

Dragline Cables—A dragline functions to a large ex- 
tent through its cables. Thus the strength, dependa- 
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bility, and length of wearing life of the cable used has 
a very important bearing upon the efficiency and econ- 
omy of the machine operation. A dragline has three 
important cables, namely, the boom, drag and hoist 
lines. ‘The boom line is a more or less stationary line, 
the wear slight, and its life so long that no records 
were considered necessary toward determining its cost 
per unit of excavation. Cable wear on the drag and 
hoist lines is dependent upon the type of cable, the 
machine, its operation, and the nature of the material 
excavated. It will readily be seen that an increase of 
a comparatively few cubic yards in the yield of each 
cable meant the saving of a considerable sum of money 
on work of such magnitude as that done by the Dis- 
trict. Consequently, accurate records were kept and 
investigations made, during the progress of the work, 
to ascertain the best makes and types of cable construc- 
tion adaptable to dragline usage, and to learn the best 
methods of prolonging the life of the various cables. 

A drag cable is not ordinarily subjected to sharp 
bends, the stress being generally a direct pull. The 
main requisites are great tensile strength and high 
resistance to abrasion. The major part of the drag 
cable used by the District was made of improved plow 
steel, composed of six strands of nineteen wires each, 
wound around a steel or wire rope center. The hoist- 
line runs around the boom and padlock sheaves, and, 
because of this need for greater flexibility, hemp-cen- 
tered cable was largely used. 

So many variable factors enter into the life of a cable 
that even carefully compiled records are often mislead- 
ing and apparently contradictory. Most of the govern- 
ing factors are intangible and cannot be measured by 
any exact scale. The original cost of cable and the 
number of cubic yards handled per cable are the only 
fixed and tangible bases of comparison. Quite a num- 
ber of cables fail long before their intrinsic wearing 
value has been utilized, the two chief causes of prema- 
ture failure being carelessness of the operator and 
defects in the machinery. However, these premature 
failures are incidental to all dragline operation, and in 
making tabulations and comparisons of actual cost of 
cable per unit of work all cables are included. 

Cable records for representative continuous periods 
on nine draglines used on various features of the Dis- 
trict work were used in compiling the composite record 
of dragline cable efficiency and cost given in Table II. 
The machines included are: one Bucyrus Class 24 steam- 
operated, three Bucyrus Clas¢ 24 electrically-operated, 
two Bucyrus Class 175 electrically-operated, one Lidger- 
wood Class M electrically-operated, and two Lidgerwood 
Class K electrically-operated. 

In earth excavation under conditions where it is pos- 
sible to develop to a considerable extent the latent wear- 
ing powers of a drag cable, tests to determine the 
efficiency of various types of cable are distinctly worth 
while. In rock excavation most drag cables are broken 
prematurely by shocks or abrasion, and it seems most 
advisable to use cables of a low purchase cost, commen- 
surate with a reasonable degree of strength. 

Types of Mounting—The selection of a type of mount- 
ing for a dragline excavator depends upon several con- 
ditions of operation. Factors affecting a choice are: 
size of machine, nature of material over which travel 
is necessary, and depth and width of cut. 

For the heavy Bucyrus Class 175 machines, self- 
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TABLE II—COST AND EFFICIENCY OF DRAGLINE CA) 
AND ROCK EXCAVATION 


Maximum 
per Cable 
Material Cu.Yd. 


Earth* 165,000 32,035 $2.85 
38 Drag Rock ** 17,000 6,940 14.5 
139 Hoist Earth* 180,000 85 1.92 
* Earth taken from borrow-pits and river channel was uneor 

overlaid with loam and clay. 

** Rock taken from outlet channels was Cincinnatian for 
loosened with dynamite. 


Average 
per Cable 
Cu. Yd. 


Aver. ( 
per 1,000 
Cu.Yd 


No. of 
Cables Kind 


303 Drag 





propelled truck mounting seems the most desirable 
Because of the great weight, caterpillar mounting js 
probably not practical. Skid-and-roller mounting was 
used on one of the large machines to secure less height 
in passing under bridges, but in general was not as eff. 
cient as the truck mounting. The cost of crushed 
rollers during one period of severe service lasting 55 
days amounted to $10.30 per day. In wet weather the 
danger of slipping is greater with skid-and-roller than 
with truck mounting. The added height of truck 
mounting gives greater protection from damage wher 
working in areas subject to flooding. 

For the lighter Bucyrus Class 24 and Lidgerwood 
Class M and K machines, the skid-and-roller mounting 
seems well adapted and performed very satisfactorily, 

On the Bucyrus Class 93 and 14 and the Marion 
Models 21 and 36, caterpillar mounting proved most 
effective. These machines were, in general, required 
to make numerous dead-head trips in traveling between 
jobs, and the speed and ease of handling made the 
caterpillar mounting very satisfactory. Little difficulty 
was encountered with soft foundations for the machine 
track, gravel bottom being usually accessible. 

Overload on Machines—At Dayton, the desire for 
increased production led to overloading of the draglines 
from 30 to 40 per cent, by the use of larger buckets 
and boom lengths greater than the original design. 
While the policy of overloading the machines may have 
been justified on the flood protection work, where time 
of completion was such an important element, it is 
doubtful practice on a continuous-work program extend- 
ing over a long period of years. The wear and tear 
on the machine is materially increased, and, should 
material tougher than loam or gravel be encountered, 
considerable motor trouble would undoubtedly ensue. 
The fact that the machines in general did perform so 
successfully under the overloads does not indicate a lack 
of economy or efficiency in the original design, but, 
rather, a conservative factor of safety in the design, 
a necessary reserve of power available in emergencies, 
wisely built into the machines by the manufacturers. 

Electric Losses in Submerged Transmission Cables— 
On the channel improvement work at Dayton and Han- 
ilton, frequently the track upon which the dragline 
operated was virtually an island in the middle of the 
river. Electric current for the machine was tral 
mitted from a bank of transformers, located on the 
shore of the river, by the use of three 4-0 flexible cables, 
from 400 to 800 ft. long, and insulated with standard 
mining cable insulation. These cables were not suP 
ported between the transformers and the machines, be 
ing allowed to lie upon the bed of the river, and very 
often were submerged for the greater portion of their 
length. A test was made to determine the current Joss, 
after the cables became worn and possibly watersoaked 
through long submergence. Three 500-ft. lengths of 
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4-0 cable, worn by usage to an average condition, were 
connected to transformers and submerged for four days 
before the test was made. A meter was attached to 
each of the cables in turn and current consumption 
registered. At the average power cost of 2c. per kilo- 


watt-hour, the cost of current loss per machine per 
day of twenty hours was computed to be $0.3341. This 
cost is negligible, compared with the support of the 
power cables between transformers and machine. 
Standardization of Equipment—On the District work 
in the period of the world war, it was exceedingly diffi- 
cult to secure delivery on any construction equipment, 
and as a result draglines were picked up wherever avail- 
able, some new, but the greater majority having had 
previous service. While the use of the different makes 
and types of machines gave an excellent opportunity 
for comparing the relative merits and demerits of each, 
it obviously did not tend toward the maximum efficiency 
or economy of operation. When conditions permit, the 
advisability of the standardization of dragline equip- 
ment is readily apparent. It is necessary that a large 
stock of repair parts be kept on hand at all times to 
insure continuous operation of the machines. With 
machines of the same type, interchangeability of parts 
means a tremendous reduction in the number of parts 
necessarily carried in stock, with a corresponding re- 
duction in invested capital and storehouse expense. 
Transfer of operators may also be made between ma- 
chines of like type without loss of operating efficiency. 


The Transition Lemniscate 


Fundamental Principles Outlined—Formulas Give 
Results with Degree of Approximation 
of Seven-Place Tables 


By ANTONIO LLANO 
Montclair, N. J. 


HE WRITER developed the theory of the lemniscate 
as a transition curve in the early part of 1920. 
However, it is only recently that he has reduced it to 
its present form, in which, so far as he knows, the 
curve is much simpler and more elastic than any ra- 
tional transition curve previously proposed. It has the 
advantage that any of the quantities involved can be 
at once determined, either with mathematical exactness 
or, what is practically equivalent, within the limits of 
approximation of 7-place logarithmic tables, by com- 
paratively simple formulas without series. A table has 
been constructed, and formulas derived for the solution 
of special problems. In this article, only the general 
fundamental formulas are given. In practice, of course, 
the principal quantities would be taken from the table. 
In Fig. 1, O is the point of tangency of the transition 
curve s and the tangent OX; M is any point of the 
Curve; c, the long chord to M; r, the radius of curvature 
at M; MP, the tangent at M, making’ angles 6 and 9 
with ¢ and OX; @, defiection angle to M. 
By making the superelevation proportional to c, in- 
Stead of to length s of curve, as in the Crandall spiral 
tant assumption is permissible, both being arbi- 
ve ) ), is found that cr is constant. For convenience, 
oy : onstant product 3er will be denoted by kK. We have, 


ser = (1) 
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This leads to the general equation of the curve: 
ec = Kb sin 2¢ (2) 
From this follow: 
8 =.20 (3) 
9 = 3ée (4) 
Equation (4) is approximately true in the Crandall 





RAILROAD TRANSITION CURVE 


spiral, but, except for very small values of ¢ (up to about 
4°), the approximation is rather rough. 

The rectangular co-ordinates x and y are computed 
from c and @ by the elementary formulas of 
trigonometry. 

When r and @ are known, as in the general problem 
presently to be solved, (1) and (2) give 

Kk? = 9? sin 20 (5) 
c = 8r sin 20 (6) 

In Fig, 2, O’X’ is the original tangent of circular 
curve O’NG; OMN, the lemniscate; N, the point of 
tangency of the two; Q, center of circular curve. Quan- 
tities for N will be denoted by capital letters, R,C,T, 
etc., using T and F instead of Greek capitals. The off- 
set O’D, or distance between the two tangents, is de- 
noted by h. It is the shifting of the tangent in a direc- 
tion parallel to itself. The displacement DO of the point 
of tangency in the direction of the tangent is denoted 
by a. The co-ordinates of Q with respect to OX and OY 
are a and b (= R-+ h). 

In terms of C [calculated by (6)], R and T, 


a = CcosT — Rsin3T (7) 
b = CsinT + Reos3T (8) 
In terms of FR and T, 
a = 3$R(8sinT + sin3T) (9) 
b = ‘3 R(8 cos T — cos 8 T) (10) 
In all cases, h —= b — R; or, directly, 
h = 4R(vrs3T — 8vrsT) (11) 
Also, 
OP = (C/sin F) sin 2T (12) 
PN = (C/sinF) sinT (13) 


Sometimes h and R are given, to find the other ele- 
ments of the curve. An exact solution of this problem 
is out of the question in other transition curves; even 
using tables, the solution is troublesome. The lemnis- 
cate affords a simple and exact solution. 

Let wu be an angle determined by the equation 





b sin 45° 
—_— — 14 
cos u R (14) 
Then, 
cos T = 2sin 45° sin (30° + wu/3) (15) 


Now k’ can be determined by (5), and the length S 
of the curve by the formula given farther on for’s. If 
the value of S thus found is not convenient, and a slight 
variation in h is permissible, find an approximate value 
of S by the formula 

S = V24hR (16) 
Select a convenient S near this value, determine the 
other elements by the methods given below, and calcu- 
late a new h by (8), (10) or (11). 
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The foregoing formulas, except (16), are mathemati- 
cally exact. Those now to be given, involving the length 
s of the curve, are, as already stated, exact up to the 
limits of approximation of 7-place tables; or rather, 
may be made so by carrying the numerical constants 
(the results of a few simple multiplications and divi- 
sions, mainly to change radians to degrees) to seven 
places. Here they are carried only to five, for five-place 
tables. The degree of approximation mentioned applies 
for values of F up to about 52°—an almost imaginary 
case. For this value of F, formula (22), with con- 
stants to seven places, gives 7 with an error of less 
than 0.3”. In all the formulas, angles are in degrees. 

When, as in the case in which R and h aré given, S 
cannot be assumed, it is found by applying the general 
formula 

‘ as 
* =k .!(1000/0)* — 81.23 (17) 

Usually, R is known and ‘S is assumed. Let v be an 

angle determined by the equation 


cosv = S\/5/10R (18) 

Then, 
= 128.12 sin (30°—v/3) (19) 
Kk = OR’sin2T (20) 


The intermediate deflection angles must next be de- 
termined. Let S be divided into m equal lengths, and 
put S/n = s,. Let 6» be the deflection angle to the 
mth point of division, counting from the origin. Put 





28.648s*/k’ = P (9P/1000)? = Q (21) 
Then, in all cases, 
== etnies pe (22) 
V (1/m)* + Q 
If m’ is less than 27/10P 
Oy. Pm’ (23) 


The last formula assumes that angles are to be com- 
puted to the nearest tenth of a minute. The error is less 
than 0.05’, or 3”. The test is applied roughly—usually 
mentally. 

Formula (22) is very readily applied with a small 
table for (1/m)*, like that here given. The figures in 
parentheses indicate number of ciphers between decimal 
point and first significant figure. Thus, (3)77160 — 


0.00077160. 
RECIPROCALS OF m‘ 
m (1/m)‘ m  (1/m)* 
2 (1)62500 6 (3)77160 
3 (1)12346 7 (3)41649 
4 (2)39062 8 (3)24414 
5 (2)16000 9 (3)15242 


As an illustration, let us take a 10° curve (R = 573.14 
for 50-ft. chords) with a 400-ft. lemniscate—an un- 
usual case. 

Formulas (18) and (19) give: 


cos v = 400 V5/5731.4 v = 81°01.31’ 
T = 128.12 sin 2°59.56’ — 6.6890° == 6°41.34’ 
Using ten chords, s, = 40. Formulas (20) and (21) 
give the logarithms of k’, P and Q, from which 
P = 0.06701 = (6)36 
Roughly, 27/10P — 270/7 — 40. As 6’ is less than 
40, formula (23) may be used up to m = 6, included: 
6, = P== 067° == ¢’ 6, = .067° K 16 = 1°04.3’ 


0,—.067° X4—=16.1’ 0, =.067° % 25 = 1°40.5’ 


0, == .067° K 9 = 36.2’ 6, = .067° K 36 = 2°24.7’ 
By (22) and the table (log P has been already 


found) : 
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_ .06701 


. —————— == 3, 282° — 3°] . 
| 00041649 _ 
+ 36 
06701 





0 eer piers: tt 4G0E" on 4°17.1° 
00024414 
+ 36 
@, =: — OT _ = 5 420° = 5°25 
00015242 
+36 


06701 _ — 6.6890° = 6° 41.34’ —T 
gard 
Also, af 
C=3 R sin 2 T = 1719.42 sin 138°22.7’ = 397.85 
X =C cos T = C cos 6°41.3’ = 395.14 
Y =C sin T = C sin 6°41.3’ = 46.34 
a=X —R sin 3 T = 395.14 — 573.14 sin 20°04’ 
= 198.49 

b=Y + Reos3T = 46.34 + 573.14 cos 20°04 
= 584.71 

h=b — R = 584.71 — 573.14 = 11.57 

OP = (C/sin 3 T) sin 2 T = (C/sin 20°04’) sin 13°22.7' 
== 268.29 

PN,= (C/sin 3 T) sin T = (C/sin 20°04’) sin 6°41.3' 
= 135.04 

As a rough check, useful for detecting large errors, 
(16) gives 
S= V 24 X 11.6 X 573 = 399 (True S = 400.) 

An exact check is afforded by (14) and (15). 

In the Crandall spiral, the work of computing the 
constants is somewhat simpler than in the lemniscate. 
After that, for the same degree of precision, the caleu- 
lation of the deflection angles involves somewhat more 
work than in the lemniscate; and, after that, the co- 
ordinates must be determined by very cumbrous series. 
Of course, the lemniscate, like the spiral, lends itself to 
many short cuts; but these cannot be given here. It 
may be remarked, in passing, that short cuts, formulas 
with tabulated corrections, etc., often prove more con- 
fusing than helpful. 

For the measurement (not for the precise calculation) 
of intermediate chords, the formula given below is use- 
ful. Let c’ be the chord from point ms, to point 
(m + p) s,, and A@ (degrees) the angle at the origin, 
Or Omp — %. Then, 

c = 8, p — 8, p X 0.00011 (A9)’ (24) 

This formula is of wide applicability, but space does 
not permit the discussion of it here. Even for long 
chords—a purpose for which it is not intended—it gives 
very close results up to a high limit. Thus, if applied to 
the long chord in the preceding example, the result |s 

c’ (=C) = 400 — 400 * .00011 & 6.69° = 397.94 
(Error = .09 ft.) 


6, = 


30,553 Miles Federal-Aid Roads Completed 

Completed federal-aid roads now total 30,533 miles. 
according to the Bureau of Public Roads. Of this mile- 
age, 7,236 miles have been completed during the preset 
fiscal year, which began June 30, 1923. The construc: 
tion season now under way in most states finds 16.668 
miles of federal-aid road under construction and 2,602 
miles involved in projects which have been approved 
for construction, much of which will be put under co” 
struction during the season. Plans for new projects 
are coming in from the states in greater volume than 
for the spring months of 1923. 
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Hartebeestpoort Irrigation Dam 
in South Africa 


Concrete Arch Dam 195 Ft. High—One End in Hill 
and Other End at Abutment—Day Labor 
for Unemployment Relief 


N IMPORTANT irrigation project in South Africa 
A approached its final stages with the completion of 
the Hartebeestpoort dam on the Crocodile River in 
September, 1923. This dam is about 23 miles from 
Pretoria, where the river runs north through the 





HARTEBEESTPORT DAM, 


“poort” or gap in the Magaliesberg range. The crest 
is at El. 3,990 ft. The dam is of concrete, 195 ft. high 
from the lowest foundation level to the top of the solid 
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rs. Outlet tower 
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A \ RESERVOIR 





2 Elevation Section 
\\ AND ELEVATION OF HARTEBEESTPOORT DAM 


CROCODILE 
Left: view of dam from spillway and bridge end, from left bank. 


parapet wall. It is arched in plan, with a top radius 
of 240 ft. on the upstream face through an angle of 
73 deg. At the bottom (El. 3,795) the radius is 148 
ft. and 75 ft. on the upstream and downstream faces, 
giving a thickness of 73 ft. Both faces have a batter 
of 1 in 5.714 to El. 3,960, above which they are vertical, 
giving a thickness of 15 ft. with a roadway along the 
top. The height of the dam from river-bed level to the 
crest of the waste weir is 140 ft.; to approximate high- 
flood level, 158 ft.; to the top of the parapet, 163 ft. 
From the outlet sill to the waste weir crest the height 
is 58 ft. The overall height is 195 ft., as already stated. 






RIVER, SOUTH AFRICA 


Right: view from right bank. 


A flat slope on the west side of the gap necessitated 
a long tangent abutment, beyond which is the spillway, 
cut in the rock and separated from the reservoir by a 
levee or weir 420 ft. long. At its upper end (El. 3,953) 
the spillway is 56 ft. wide. It has a slope of 5 per cent 
to the dam, where it is 125 ft. wide and is spanned by 
a concrete arch bridge. The channel is lined with con- 
crete; beyond its lower end, below the dam, the rock 
surface of the cliff is faced with gunite. 

On each side is an outlet with sill level at El. 3,909. 
For the east outlet, with a capacity of 300 sec.-ft., 
there is a tunnel and the flow is controlled by 30-in. 
gates in a gate tower. The west outlet, with a capacity 
of 150 sec.-ft., is led through the dam by a 5-ft. opening 
lined with cast-iron pipe. This leads to a short canal 
beyond which is a tunnel under the spillway. At the 
upstream end of this west outlet is an emergency roller 
gate in a tower built against the dam and at the down- 
stream end the outlet divides into two 24-in. and one 
30-in. pipe fitted with valves and discharging into a 
stilling chamber at the head of the open canal. A small 
hydro-electric plant will supply current, for lighting and 
pumping near the dam. The main road from Pretoria 
to Rustenberg has been diverted to cross the dam. This 
involved a rock tunnel approach on the east side. A 
monumental concrete arch spans this road at the west 
end of the dam and supplies some of the extra weight 
required for the abutment. 

Construction was started in 1920 but was prosecuted 
more rapidly after that year in order to furnish eraploy- 
ment for white labor, work then progressing so rapidly 
that the floods of the 1922-23 season were impounded. 

The reservoir has a drainage area of 1,560 square 
miles with an average annual rainfall of 26.34 in. Its 
surface area is about 6.7 square miles and its gross 
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storage capacity is 136,241 acre-ft. at spillway level or 
123,232 acre-ft. above outlet level. This capacity can 
be increased by placing movable gates on the spillway 
weir. Rights have been acquired for storage to El. 
3,985, giving a surface area of 9.2 square miles. The 
law prohibits any other storage works in this drainage 
area and requires that 600,000,000 cu.ft. annually must 
be passed as compensation to landowners below the dam. 

This project has been carried out under the Irriga- 
tion Department of the Union of South Africa, of which 
A. D. Lewis is director. The chief engineer of con- 
struction is J. L. Hill; successive resident engineers 
since 1918 have been G. T. Ritchie, W. Cooper, F. W. 
Scott and B. G. Twycross. Information for the above 
article is taken from a pamphlet issued by the Irriga- 
tion Department. 


Spot-Welded Girders and Columns 
Tested for Strength 


Welded Plate Girders Found As Strong as Riveted 
But More Flexible—Welded Columns 
Weaker Than Riveted 


By Dr. L. B. TUCKERMAN 
Engineer-Physicist, Bureau of Standards, Washington 


Published by permission of the Director of the Bureau of 
Standards, U. S. Department of Commerce 


OMPARATIVE strength tests of spot-welded and 

riveted members to determine the relative efficiency 
of the two methods of joining were carried out at the 
Burau of Standards a short time ago for the American 
Bridge Co. 

Forty-two tensile specimens, six girders and six 
columns, representing equal numbers of similarly made 
riveted and welded members, were submitted by the 
company for test. The following is a brief statement 
of the results: 

Two kinds of spot-weld were included. The button 





Button Type 


FIG. 1—TWO METHODS OF WELDING REPRESENTED 
IN THE TESTS 


type (Fig. 1) was used for all specimens with the ex- 
ception of one girder; on this the embossed type of weld 
‘Wes used. In the former type of weld one electrode 
(é@r, in the case of the heavier members, both electrodes) 

ed the electrical contact with the work through 
#4n. copper discs ws in. thick. In the embossed type 
@circular area about ys in. in diameter on both surfaces 
of one of the plates of the specimen was raised at the 
point of weld by special dies which forced the metal 
toward the center and raised it above the surface. In 
making both types of welds the usual precautions in 
spot-welding practice prevailed. The clamping force 


a 


+ corresponding welded specimens. 
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exerted by the electrodes was estimated a} approxi. 
mately 8 to 10 tons. 
Usual shop-riveting practice prevailed in {. bricating 
the riveted specimens. The 8-in. diameter rivets ysoq 
were somewhat smaller than the spot-welds on tp 
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FIG. 2—SPECIMENS AND MEMBERS TESTE! 


The test specimens 
themselves are sketched in Fig. 2. 

Tension Specimens—The welded joints tested in ten- 
sion had a higher ultimate strength than the riveted 
joints; the average ratio was 1.15. The yield-point 
ratio for the two types of joints averaged 1.26. The 
average ratio of the yield points of the joints to that 
of the plain portion of the plates was 0.68 for the riveted 
joints and 0.80 for welded. 

No specific tests for brittleness were made. The 
tensile specimens indicated somewhat lower elongation 
in the neighborhood of the welds, but no marked brittle 
ness was observed. 

Girders of Equal Strength—lIn the girder tests the 
load was applied at two symmetrically located points 
in the free span of the specimen. There was no appre 
ciable difference in strength between the riveted and 
welded types. Values obtained for the ultimate strength 
of the riveted girders were 86,000 Ib. and 93,000 Ib. a 
compared to values of 88,200 lb. for the embossed-weld 
and 89,400 Ib. for the button-weld girders. Two other 
comparable girders withstood 104,700 Ib. for the riveted, 
and 106,900 Ib. for the button-type welded girder. 

The welded girders were more flexible than the 
riveted, the apparent modulus of elasticity being o 
per cent lower for the former. This difference 1s shown 
clearly in Fig. 3, where the greater slope of the load- 
deflection curves for the three welded girders shows 
their greater flexibility. 

Welded Columns Weaker—The columns all had an!" 
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Vertical Deflection, Inches 
FIG. 3—LOAD-DEFLECTION DIAGRAMS FOR GIRDERS 


ratio of 121 and were tested with flat ends. The riveted 
columns developed an average strength of 31,630 Ib. per 
square inch, while the welded columns averaged only 
27,500 Ib. per square inch. The greatest deviation of 
any single test from the mean for the three columns 
was 2.5 per cent for the riveted and 3 per cent for the 
welded columns. 

These columns lie in the transition region of slender- 
ness ratio, where the behavior of columns depends upoy 
a number of factors. The l/r ratio, the apparent mod- 
ulus in bending, the yield point, the end fixation and 
the load eccentricity all affect the ultimate strength 
of the member. Coupon tests showed no appreciable 
difference in the yield-point of the material, the aver- 
ages being 39,420 for the welded columns and 38,540 
for the riveted. A study of the load-compression curves 
(Fig. 4) shows no consistent difference attributable to 
end conditions or eccentricity of the columns. Because 
of the evidence of a 6 per cent consistent difference in 
the apparent modulus found in the girders, the differ- 
ence of 13 per cent in the ultimate strength of the 
columns could possibly have been due to their greater 
flexibility. Before definite conclusions can be drawn, 
however, further tests at different slenderness ratios 
would be necessary. 

In neither the girder nor the column tests was there 
any indication of failure of individual welds until long 
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*, 4—LOAD-COMPRESSION CURVES FOR COLUMNS 


after the maximum load had been passed and large 
permanent deformations had been produced. Under 
these circumstances some of the welds opened up near 
the points of greatest deformation. 

Conclusion—As the strength of these welded and 
riveted members did not differ greatly, it is possible 
that spot welding may successfully replace riveting for 
structures fabricated from rolled steel, provided the 
cost of welding is not prohibitive. Further tests should 
be sufficiently extensive to cover a wide range in dimen- 
sions and should be planned to make the effect of the 
strength and rigidity of the connections as great as 
possible. In addition, tests should be made to determine 
whether spot welds have a satisfactory fatigue 
resistance. 


Action of Frost on Alumina Cement 


TUDIES of the action of frost on alumina cement 

or “ciment fondu” have been carried on in England 
and on the Continent during the past winter, according 
to Engineering, London. From these tests it has been 
found that an increase of temperature from the normal, 
which was taken as 64 deg. F., up to 85 deg., tends to 
retard the actual setting time of alumina cement, while 
a reduction from the normal to any temperature down 
to 32 deg. does not appear to have any influence on 
this characteristic. As regards hardening, cubes made 
at normal temperature and maintained thereafter for 
24 hr., and subsequently at a temperature of 32 deg., 
show results at different ages equal to those kept 
throughout at normal temperature. On the other hand, 
cubes mixed in the open air at 32 deg. F. and subse- 
quently immersed in water at 32 deg. for 24 hr. show a 
very slight loss compared with the resistance of samples 
made and kept under normal conditions. 

As the setting of alumina cement is accompanied by 
the early production of a considerable amount of heat, 
advantage can be taken of this effect during cold 
weather, since if the concrete is mixed and can be 
maintained for the first four or five hours at a tem- 
perature above 32 deg. F., hardening will follow its 
normal course as the heat produced will counteract 
the effect of a fall of external temperature. This 
contrast with portland cement in which the time taken 
in hardening is so long that freezing may occur before 
stable conditions have been reached, and the delay in 
the generation of internal heat makes this of little 
assistance in these circumstances. According to the 
tests, portland cement concrete does not reach its high- 
est temperature until from three to six days, instead of 
in a few hours as in the case of alumina cement. 

Further experiments have been made on the use of 
chemicals such as calcium chloride or salt to lower the 
freezing point of the mixture as is done with portland 
cement. Such agents are not recommended for alumina 
cement, the setting of which is retarded to such an 
extent by such chemicals that in the early days the 
strength is very low. 


Siam to Change Rail Gage 


The Railway Gage Problem has been encountered in 
Siam, with the result that the Northeastern line is to be 
converted from 4 ft. 84 in. to meter gage. A third rail 
has been laid on part of the line to permit through 
traffic. 
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Wear of Concrete Pavements 
Tested at Arlington 


Accelerated Tests By Bureau of Public Roads Show 
(1) No Wear From Rubber-Tired Wheels; 
(2) No Strength-Wear Relation 


Extract from report of Bureau of Public Roads pre- 
pared by F. H. Jackson and J. T. Pauls, and published 
in “Public Roads” for May, 1924. 


HE ACCELERATED wear tests of concrete pavements 

conducted by the Bureau of Public Roads, at Arling- 
ton, Va., during the past eighteen months have reached the 
stage where it is possible to draw fairly definite conclusions 
from the data so far obtained. The 62 concrete test sec- 
tions, each 4 ft. wide by about 10 ft. long, and con- 
structed in the form of a circle approximately 625 ft. in 
circumference, have been subjected to approximately 
300,000 passages of a solid-rubber-tired truck wheel loaded 
to 3,000 lb. and traveling around the circle over the same 
path at a speed of 22 miles per hour. Careful observations 
of the lateral distribution of traffic across actual pavements 
indicate that about 10 per cent of the total passes over 
a 6-in. width at the point of greatest concentration. This 
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Specifications for aggregates for concrete pavements are 
usually drawn to cover the gradation and the quality ¢ 


the material furnished. The gradation, or proportion 9 
the various sizes, especially as regards aggrevates which 
are crushed and screened, depends largely on factors which 
can be controlled, so that the engineer may obtain almos 


any desired gradation of sizes provided he i: willing to 
insist upon it. The quality of the material, however, cap. 
not be fixed in so arbitrary a fashion. Due to the high 
cost of transportation, the aggregates for any given jn. 
provement must generally be found within a relatively 
short distance of the site of the work. Therefore, ag the 
quality and character of materials vary so greatly in differ. 
ent parts of the country, it follows that many differen: 
kinds and types of aggregates must be employed in the con. 
struction of concrete roads. All that can be done is to dray 
specifications in such a way as to insure the use of the 
best material available for the work. In so doing, however 
there is a minimum limit beyond which it is unsafe to 20, 
What are the safe test limits for the various kinds of 
aggregate used in concrete road construction? Do the pres. 
ent limits for wear, strength, etc., insure the selection of 
safe materials, or, on the other hand, do they unduly add 
to the cost of construction by setting laboratory require. 
ments too high? These are some of the questions which 
the accelerated wear tests were designed to answer. 
Premises—Before attempting to draw general conclusions 





DEVICE FOR TESTING WEAR OF PAVEMENTS 


is based on traffic passing in two directions over an 18-ft. 
road. On this basis it is estimated that the experimental 
pavement sections have been subjected to a traffic equiva- 
lent to about 1,500,000, two-ton trucks operating at a 
speed of 22 miles per hour assuming the distribution in- 
dicated by the above observations. In addition, the test 
sections have been subjected to about 50,000 passages of a 
rubber-tired wheel loaded with the same weight and 
equipped with non-skid chains and the same number of 
passages of a plain-rubber-tired wheel. The wheels in 
this part of the test traveled over a new path. It will 
be seen, ther-fore, that the equivalent of an enormous vol- 
ume of; traffic has been put upon the pavement—an amount 
equivalent to several years’ traffic on an average road. 

It was, of course, impossible to reproduce on the test 
sections in the short space of a year and a half the effect 
of freezing and thawing which, through a period of years, 
may weaken actual roads so that they become less resist- 
ant to traffic. It was likewise impossible to reproduce the 
effect of differential expansion and contraction of the thin, 
rich mortar top and the mass of the concrete, which, caused 
by wide variations in temperature, may also, in time, lower 
the resistance of a pavement. The essential time element 
is lacking. Im these respects, therefore, the test did not 
duplicate actual conditions. 

Purpose—The primary object of the test was to deter- 
mine what relations, if any, exist between the surface be- 
havior of concrete roids under traffic and the various lab- 
oratory tests for quality of the aggregates. Incidentally 
it was also deemed desirable to determine the relation be- 
tween the wear as produced by traffic, as well as by labora- 
tory test, and the various physical properties of the 
concrete, such as crushing strength, transverse strength, 
modulus of elasticity and absorption. All of these tests 


were made on the concrete used in each of the 62 tests 
sections. 





from these tests, it may be well to restate certain premises 
as to volume and character of traffic. These premises follow: 

1. That on the average 18-ft. concrete road, approxi- 
mately 10 per cent of the total traffic moving in both dire- 
tions passes over a band 6 in. in width at the point of 
maximum concentration. Therefore, the traffic passing 
over the test road should be multiplied by at least 10 to 
get the equivalent volume of traffic on an actual pavement. 

2. That the comparative resistance of each test section 
to the surface wear produced by the tire chains is an indica- 
tion of the comparative resistance which would be offered 
by the concrete to wear or disintegration at the edges of 
exposed joints and cracks under service conditions. , 

3. That conditions which cause surface wear, such 
steel tires, tire chains tracking through snow, etc., are pres 
ent to such an extent as to make it necessary to give the 
question of wear consideration in the selection of aggregates. 

Conclusions—The authors believe that the data so far 
secured warrant the following conclusions: 

1. That the rate of wear of stone concrete is, in general, 
not affected by the coarse aggregate, provided the coars 
aggregate is equal or superior to the mortar matrix? 
resistance to wear. 

2. That excessive wear will result from the use of very 
soft stone as coarse aggregate even though used in conjune 
tion with a mortar of satisfactory quality. From 
results of these comparative tests, it would appear ths 
stone with a percentage of wear over 7 should not be u 
in concrete road construction. 

8. That gravel concrete, in general, is at least as 
factory from the standpoint of wear as stone concrete. : 

4. That gravels consisting essentially of siliceous i 
terials are superior as regards both the amount an ~ 
formity of wear to those containing a preponderance 
calcareous fragments. , “ 

5. That gravels consisting of rounded particles are * 
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satisfactory from the standpoint of wear as those consist- 
ing wholly or in part of angular or crushed fragments. 

6. That small amounts of shale occurring in the coarse 

aggregate will cause both excessive and uneven wear. 
7. That the modified abrasion test for gravel in its pres- 
ent form is not an indication of the wear-resisting proper- 
ties of coarse aggregates. It is suggested that if the 
severe impact action of the steel balls were decreased, 
much more pronounced results would be secured. 

8. That blast furnace slags should prove satisfactory for 
use in concrete pavements provided the proportion of light, 
porous slag is so controlled that the weight per cubic foot 
will be at least 70 Ib. , 

9, That the presence of large amounts of light, porous 
fragments in blast furnace slag will cause excessive wear. 

10. That somewhat better results are secured by the use 
of the smaller sizes of slag. : 

11. That slag or stone screenings are, in general, un- 
satisfactory as substitutes for natural sand as fine aggre- 
gates in concrete road construction. 

12. That the copper and lead smelter slags used in these 
tests would be satisfactory aggregate with regard to wear. 

18. That coarse sands, other things being equal, show 
greater resistance to wear than fine sands. : 

14. That the so-called “tensile-strength-ratio” test is no 
indication of the wear-resisting properties of concrete made 
with these sands. ; 

15. That the Talbot-Jones wear test is not, in general, an 
indication of the wear which takes place under traffic. 

16. That neither the crushing nor the transverse strength 
of concrete is a measure of its wear-resisting properties. 

17. That the addition of hydrated lime in the propor- 
tion used in these tests does not affect the wear-resisting 
properties of concrete. 

18. That so far as resistance to wear alone is concerned, 
increasing the cement content beyond a cement-sand ratio 
of 1:2 does not materially affect the concrete. Leaner 
mixes on the other hand show marked increase in wear. 

19. That unusual precautions should be taken in using 
mine ehats or other similar harsh-working materials, so as 
to increase workability to a maximum and thus make pos- 
sible a smoother surface finish. 

20. That, other things being equal, either an excessively 
dry or an excessively wet mix will show less resistance to 
wear than concrete of medium consistency. 


Practicable Loads on Water Purification 
Plants and Processes 


By WELLINGTON DONALDSON 
Of Fuller & McClintock, Consulting Engineers, New York City 


Abstract of a contribution to the work of the Com- 
mittee on Practicable Loadings of Purification 
Processes, prepared under the direction of the Stand- 
ardization Council of the American Water Works Asso- 
ciation. The full report will appear in “Journal” 
A.W.W.A., July 1924. 


AT YRrication plant or any part of it is overloaded 
if it is unable to deliver a satisfactory quality of 
water, at the required rate of operation. 

It is the committee’s belief that the application of the 
Treasury [U.S.P.H.] standard necessitates for the majority 
of representative American water supplies the use of chlori- 
nation in addition to the other processes. If the standard 
itself is a valid and proper one, it follows then that chlori- 
nation must be accepted as a legitimate step and not merely 
as a factor of safety. For example, the Cincinnati plant 
would have to be considered overloaded at times, if chlori- 
nation has no legitimate function except as a factor of 
safety. The logical implication then is that Cincinnati, 
although at present operating filters at only about 70 per 
cent designed capacity, should undertake considerable plant 
extension to provide double coagulation, double filtration or 
some other means of materially increasing efficiency during 
occasional periods of high bacterial loading. The sugges- 
tion hardly seems reasonable in view of the equivalent 
result to be obtained by the use of chlorination at times, 
and the comparative costs. 

goulorination is a legitimate step in purification where the 
acced cost, due to the increased amount of chemicals neces- 
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sary to produce an effluent of given purity, exceeds the cost 
of the chlorine necessary to produce the same quality of 
effluent. Where constant laboratory supervision is main- 
tained, the above is certainly true, while in the smaller 
plants where samples are taken only once a week, it may 
be fair to consider chlorination as only a factor of safety. 

The rate at which water may be passed through a given 
basin or a filter is closely related to the impurities present 
in the water. In other words, the rate is only one of the 
factors determining “overload.” For example, rapid sand 
filters have customarily been designed in this country on 
the basis of 125 m.g.d. per acre, following the precedent 

‘established by the Louisville experiments in. 1898. The 
new Detroit filters, however, were designed for 160 m.g.d. 
per acre after local experimentation had shown that a 
rate of 200 m.g.d. might be used without detrimental fe- 
sults. Obviously there are certain limitations as to per- 
formance of any particular step in the purification process 
and the committee presents below certain tentative limita- 
tions for purposes of discussion, realizing it has not in its 
hands sufficient data to show that these limitations may not 
be exceeded without detrimental results. 

Coagulating basins—(a) Coagulating basins without fil- 
ters will be considered overloaded when they produce a 
water with turbidity over 10 and color over 10, with dis- 
agreeable taste and odor. (b) Basins followed by filters 
wil] be overloaded when they deliver a water with turbidity 
over 40 and in such coagulated condition as to result by 
filtration in an effluent with appreciable turbidity and 
with color over 10. No limitations of bacteria are included 
above, because bacterial reduction is incidental to the main 
functions of basins as stated. 

Rapid Sand Filters—Filters will be considered over- 
loaded if (a) they fail to deliver a clear effluent with an 
applied.water having turbidity of 40 p.p.m. or less for a 
period of eight hours, (b) if they fail to deliver an effluent 
having a color of less than 10 p.p.m. after proper coagula- 
tion, (c) if they fail to deliver an effluent which after 
chlorination will not conform to accepted standards of bac- 
terial *hurity. The above limitations assume an applied 
water correctly treated with coagulant. The eight-hour 
period is specified as being the minimum practical length 
of filter run which will allow the plant to be washed con- 
tinuously. Disregarding odors and tastes, the eight-hour 
period is a measure or limit of “overload” due to algae and 
other micro-organisms. 

Chlorination—Chlorination is overloaded if the treated 
water fails to conform to accepted standards for bacterial 
purity or if its use produces objectionable odors and tastes 
in the supply. 

Secondary Coagulation—Secondary doses of coagulant 
may be used for the following purposes: (a) to correct 
faulty primary treatment caused by accidental interruption 
or other under-treatment; (b) to remove the end products 
of softening with lime or soda ash in order to reduce sand 
incrustation and lime accretions. Coagulant so used has a 
certain value in the way of recarbonation; (c) to supply 
an adequate mat to filter beds when primary coagulation 
and sedimentation give too clear an applied water; (d) as 
a “split feed” where, for reasons of economy or improved 
results, separate applications of coagulant are made to 
different points rather than a single larger dose at one 
point. 


Allowable Loads on Wooden Columns Reduced 


In the new specifications for timber bridges of the 
U. S. Bureau of Public Roads the loads on wooden 
columns are reduced from those allowed under the 1919 





», Specification of the bureau. The formula formerly used 


was 1200—20L/D. The new formula makes the reduc- 
tion factor 25L/D. The new formula provides a factor 
of safety approximating 2 on the basis of the column 
test made at the Forest Products Laboratory, while 
with the former formula the factor of safety in some 
cases went as low as 1.5. The tests of large columns 
(12x12 in.x24 ft.) at the Forest Products Laboratory 
are not yet all completed, and it is possible that the 
further tests may result in additional modification of 
permissible stresses. 
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Helping the Young Engineer to 
Deal With Men 


Story of the Industrial Service Movement Whereby 
College Students Can Gain an Insight 
Into Human Relationships 


By FRED H. RINDGE, JR. 
Secretary, Industrial Service Movement, International Committee 
Y. M. C. A., New York City 


NCREASINGLY, leaders in industry and business 

will be drawn from the graduates of engineering 
and commercial courses. What type of industrial 
leaders will they be? If they are to be men of vision, 
able to cope with the great problems of the day, and 
to deal intelligently with all types of people, there must 
be a definite program to this end in our engineering 
schools. If these engineers are to improve industrial 
conditions they must be given more opportunity to 
understand industrial conditions; and if they are to 
help avoid labor difficulties they must appreciate the 
point of view of laboring men before they graduate 
from college. 

Can our coming leaders of industry learn this proper 
attitude toward the men they will have to direct before 
they leave college? On first thought we might say that 
they must get out into the practical world and rub 
elbows with the workingmen before any such apprecia- 
tion can come. On further consideration, however, it 
is evident that these young men may “rub elbows” 
before graduation, by teaching English and American 
citizenship to classes of foreigners, by leading clubs 
of factory apprentices, by helping American work- 
ingmen in technical aspects of their daily work— 
mathematics, mechanics, mechanical drawing, blueprint 
reading, etc. As they go into foreign homes and board- 
ing houses, into shops and labor unions, mines and 
quarries, they will understand existing conditions. 
Such experiences make an indelible impression and lead 
to new visions of responsibility and service. 


The Industrial Service Movement—This idea started 
at Yale fifteen years ago, and has spread to 250 other 
colleges and engineering schools. Experience of this 
nature has reacted on those who served, and this reac- 
tion has in the years following graduation led these 
college men into far greater service. It seems surpris- 
ing that 5,000 students are engaged in volunteer 
leadership at the present time. They are helping 
100,000 workingmen and boys, without financial com- 
pensation. Considerable machinery is naturally re- 
quired to find opportunities, organize classes, enlist 
and train leaders and keep them enthused and efficient. 
This machinery has been provided by city and college 
Young Men’s Christian Associations throughout the 
country, and the whole movement has been supervised 
by state and international committees of this organi- 
zation. 

Have engineering graduates shown any effects of 
such training in the human side of engineering? So far 
as observation goes we can answer positively in the 
affirmative. Already many companies have shown a 
disposition to hire engineering graduates who have had 
experience with workingmen. One such graduate 
proved so efficient in dealing with foreign employees 
that his company asked him to develop a system of edu- 
cation, which resulted in 2,000 employees studying 


== 
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a. 
English in the plant. This young man testifies that 
he “learned how at college” and owes his job to that 
experience. Others have, in a surprisingly s} 


nort ti 
become active in safety and health promotioc: ae 
many lines of industrial betterment. No one can meas. 
ure the changed attitude, the finer spirit, the svm- 
pathetic dealing with employees and the democratic 
actions and co-operation which have ensued in mar 
cases. 

The volunteer leader of a good citizenship club gays 
“TI never understood workingmen until I started this 
work. The men have done me more good than I could 
ever do them. I have become good friends with many 
of them and have had opportunity for a real personal 


influence.” We recall a prominent football player who, 
soon after graduation, became interested in this kind of 
service. In considering the human side of his job he 
was faced with responsibility toward his foreign 
employees. Though he was general superintendent of 
the works, he was not too “big” to teach his foreigners 
English several nights per week in his own office. He 
writes, “The satisfaction and pleasure are sufficient to 
make me feel selfish, and I know it is also an asset 
for the men. I can honestly say that this friendly basis 
helps, rather than hurts, discipline. I cannot see the 
wisdom of unwillingness to stand shoulder to shoulder 
with anyone, foreigner or otherwise. I try to lead by 
example.” 

There is a great difference between the man who 
caught the vision in student days and one who did not. 
Recently an employer said, ‘We don’t want any of your 
educational work, our employees know too mueh 
already.” He was a college graduate, but thoroughly 
unsympathetic. Soon after in another large plant we 
made a similar proposal of co-operation, and the general 
manager replied “It’s up to our efficiency man. He has 
full charge of that sort of work. What he says goes.” 
We met Mr. Efficiency Man. In less than three minutes 
he said, “Good! I know all about your proposition 
because I helped organize that work in student days. 
In my senior year I met with a bunch of workingmen 
every week, tried to help them and to learn from them 
all I could. That was the most valuable experience | 
had in college. I’ve been planning a scheme of service 
and education for our employees and you’ve come at 
just the right time.” 

This movement has broken down barriers, removed 
prejudices, changed lives, and is sending men out of 
college into positions of influence with a new vision, a 
new sympathy, an intelligent understanding, a deter- 
mination to help solve some of the world’s great indus- 
trial and social problems. 


Teaching Service—It therefore seems wise for college 
professors and business men to encourage such activities 
of both students and graduates. An increasing number 
of universities and technical schools are including 1 
their curricula regular courses on the human side of 
engineering and business. Would it not be well also 
for every engineering school to have special reference 
libraries dealing with the same subjects? Why not 4 
bulletin board on which would be posted the latest 
material on industrial betterment? When students make 
their inspection trips, how much attention is given t 
the human side? We talked recently with a group of 
students who had visited a great industry, noted 





1 a, ae 


eet «mG ss 2 & @ th efe =o & &. 4...’ 


od ae ee a 





ne 
——<_<—_—<—<—— 


June 6, 1924 


throughout the country for its successful accident 


prevention, fair treatment of employees, ideal working 
conditions and shop councils. Not a single student had 
learned anything about these things during the entire 
trip. All of their attention had been given to machinery 
and technical methods and they had utterly ignored 
the great personnel problems. 

Many college students frequently hear lectures on 
“human relations” or meet together in weekly discus- 
sion groups under competent leadership. Their study 
of industrial questions is supplemented by observation 
trips and practical service. Several universities have 
held congresses on human relationships, during which 
the interest of the entire student body has been concen- 
trated on the human side of their chosen profession. 
Surely these are significant steps in the right direction. 


Carbon Monoxide in Gas Heaters Due 
to Incomplete Combustion 


N A full-scale experimental study of domestic gas 

heaters, the U.S. Bureau of-Mines recently found 
dangerous production of carbon monoxide under certain 
conditions, even with widely used types of heater. The 
tests were carried out exclusively with natural gas, but 
in the opinion of the Bureau the results hold also 
for artificial gas. In each test a heater was placed in 
a tightly closed room of 1,000 cu.ft. capacity, and was 
operated under fixed gas-flow conditions until the flame 
was extinguished by the exhaustion of oxygen in the 
room. In the worst run, the final carbon monoxide per- 
centage was 1.72, whereas one-eighth to one-tenth 
this amount is quickly fatal and even one-thirtieth as 
much will cause harmful effects upon 1-hr. exposure. 
The principal cause of carbon monoxide generation in 
these heaters was insufficient air supply for complete 
combustion, due either to the construction of the heater, 
or to so high a rate of gas consumption that the heater 
could not supply enough air, or to disturbed combustion 
occurring when the flames impinged on the heater 
surfaces, 

A heater which carried a number of small jets 
supplied by gas without primary air admixture pro- 
duced no carbon monoxide when the flames were in 
normal position, clear of the metal guard or reflector, 
but produced considerable carbon monoxide when the 
burner tips were turned so as to allow the ends of 
the flame to strike the reflector. A heater of the blue- 
flame type having a perforated metal hood surrounding 
the burners produced carbon monoxide when the gas 
flow was made so large‘that the flames burned through 
the holes of the hood. An asbestos-back heater produced 
small quantities of carbon monoxide when used without 
a metal-and-mica front shield, and dangerously large 
quantities of carbon monoxide when such a shield was 
attached. In general, carbon monoxide production was 
found to be probable in all types of heater which have 
metal surfaces coming in contact with the flame either 
normally or occasionally. Aldehyde odors, or “gas 
fumes,” were usually produced under the same condi- 
tions that produced carbon monoxide, and while these 
odors are not a sure guide, they may be taken as an 
index of carbon monoxide production.. The tests are 


reported in detail in Technical Paper 337 of the Bureau 
of Mines, 
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Explosion in a Concrete Building 
Under Construction 


NM ATTEMPT to wreck the _ reinforced-concrete 
building now being built at Cincinnati, Ohio, for 
the Cincinnati Terminal Warehouse Co. was made on 
the evening of March 21. An official report states that 
a charge, probably of dynamite, had been exploded 
beside a column just above the fourth floor of the cold- 
storage section, with results shown in the accompany- 
ing view. The concrete outside the column spiral was 
stripped off, a large hole was made in the floor and the 
cap of the column below was blown off. The concrete 


EFFECT OF DYNAMITE ON CONCRETE COLUMN 
Square columns used in certain parts of building. 


within the column spiral was uninjured and the green 
concrete above showed no injury except a hair crack 
in thé sixth floor slab, which had been poured the day 
before the explosion. The injured concrete has been 
removed and it is expected that the work can be restored 
so as to be as strong as before. 

At the time of the explosion, the fourth floor was 
fifty days old, the fifth floor twenty-one days and the 
sixth floor thirty-six hours old. The weather had been 
below freezing a large part of the time. All the floors 
were heated for about four days after pouring. The 
fourth floor had not reached its full strength. The fifth 
floor was shored. The shores were blown out for several 
bays near the explosion. Although this floor was only 
three weeks old.and was carrying the green sixth floor, 
no damage could be detected. The building was de- 
signed by A. M. Allen & Co., architects: and- engineers, 
Cleveland, Ohio; the Ferro Concrete Construction Co., 
Cincinnati, has the general contract. 
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e like that; and why should a Report of a Joint Comms 

Letters to the Editor on Structural Safety refer, or defer, to such a — 

It is well known that after several years of public gx 

This department aims to be a forum for the cussion, the engineers of Great Britain have been «... 

discussion of the views of engincers and from the infliction of a Parliamentary license |: fy 

contractors. The range of interest should stead the members of the Institution of Civil En, Nah Roce 8 

be as wide as possible. Contributors are, adopted the system of designating themselves a “chart a 

therefore, asked to make their letters short. civil engineers,” the Institution existing, as it does sr 

royal charter. Similar systems are in force ijn several : 
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Against Licensing 


An Open Letter to the Joint Committee on 
Structural Safety 


Gentlemer—By and with the advice and consent of the 
chairman on the part of the civil engineers on the Joint 
Committee on Structural Safety, this by it invited criticism 
of the report (printed in abstract in Engineering News- 
Record of April 10, p. 615) has taken the form of an open 
letter. It should lead to discussion of the report at any 
distance from the meeting place of the committee, for its 
subject matter is truly of national importance. And, though 
aiming apparently at a New York State law only, it is 
liable to be copied and enacted in any or all of the states 
of the Union. 

In the draft of a law embodying suggested requirements, 
the “designer” is spoken of as a “registered architect, or 
licensed professional engineer.” This apparently assumes 
that we shall always have with us, in those of the United 
States that now “license” engineers, thus designated engi- 
neers; and in those states that have them not, that this 
species of engineers shall and will be created. 

“Tis a consummation devoutly to be” negatived and 
discouraged in the minds of men, especially in that of the 
average legislator. 

It has been computed that if an engineer took out a 
license in only the twenty-odd states that now have engineer 
license laws, so that he could respond quickly to a call for 
his services coming unexpectedly from most any state of 
the Union, as they generally do, it would take six months’ 
time to accomplish it, and it would cost him $700. Some 
license states extend the privilege of practising in’them to 
an engineer, licensed in any state; more do not. 

The spirit of that provision of the constitution of the 
United States that “the citizens of each state shall be en- 
titled to all privileges and immunities of citizens in the 
several states” certainly would make such comity between 
the states obligatory in the present instance, but the ruling 
to date has been otherwise; and claiming to act under its 
police power, nearly all the license states demand a license 
of their own. Uniform legislation among the forty-eight 
states of the Union, together with the District of Columbia, 
not to mention the overseas “possessions,” is practically 
unattainable, as has been proven in many instances. And 
if by any chance such uniformity were ever attained, there 
is not the slightest guarantee that it would be maintained. 
On the contrary, there is every reason to believe that it 
would be speedily destroyed. 

But going farther, the hope may be indulged in that the 
day will come when these state engineer license laws will 
be replaced by something more rational. The existing laws 
began as the consequence of petitions conceived by certain 
office draftsmen in a trade union spirit; and they have been 
sought in other states in notably the same spirit—one 
having no proper place in the ranks of a profession; and 
one such attempt having succeeded in foisting a license law 
upon the engineers practising, or desiring thereafter to 
practise, in that one state, the law has been more or less 
blindly copied in the given number of states of the Union, 
while in others such legislation has failed of enactment. 

The whole system of licensing engineers by the kind of 
laws so far enacted has not yet been tested as to its con- 
stitutionality, and many believe that the laws hitherto 
enacted are unconstitutional and void. In Pennsylvania a 
judge in the first instance has already declared the Penn- 
sylvania engineer license law unconstitutional. 

And, as I am credibly informed, the state law officer con- 
sulted by the New York board of license commissioners has 
ruled that an engineer’s license must be issued to any one 
applying for it, on his paying the necessary fee. What pro- 
tection, it may be asked, is there to the public under a law 





the provinces of the Dominion of Canada. 

And in view of all the foregoing, I respectfully urge the 
honorable committee not to use any designation of q ¢ 
and competer.t engineer that would tend to support or ben 
petuate the engineer license laws of any of the states ' 
the Union. es. 
: What to substitute for the designations used jn the 
joint committee’s tentative draft, the committee very like); 
will itself know best. I suggest the wording “an architec: 
or engineer publicly known to be competent and experi- 
enced.” If further legislation be advisable or required 
thereafter, it could prescribe what architects and engi. 
neers shall be considered as “publicly known to be a 
petent and experienced.” a 

Engineers are particularly affected by laws emanating 
from the several states that control their work for a liy). 
hood. Doctors and lawyers seldom leave the community jn 
which they begin to practice. But an engineer is mos 
always in light marching order, ready, even eager, to accept 
a call for his services from any part of the Union, or from 
beyond the seas. He should have a United States license, 
if any license be considered proper; or a certificate to prac- 
tise anywhere, by a national authority. One such exist; 
today, in the vote, after examination of his professional 
record, which elects him a full member of the American 
Society of Civil Engineers; and the public throughout the 
United States would be better protected than they now 
are, if none but members of that society were authorized 
to hold out themselves as fit and competent civil engineers, 
The other national engineering societies could readily adopt 
the like tests and methods of certification. sai 

The laws of the country, as I understand it, now give a 
measure of safety to building construction, by making the 
owner of the bridge or building liable in damages to those 
injured, and to his heirs for those killed, by his neglect to 
take proper precautions to make the structure upon or to 
which he invites! the public, safe and secure. But it has 
been felt and experienced that this is not enough; and the 
additional safeguard is now desired of making it a crime 
or a misdemeanor not to take the precaution of employing 
only skilled designers and workmen in the construction of 
buildings. 

If no statute prescribe who shall be considered “com- 
petent and experienced,” I presume the burden of proof 
that he had employed only thus qualified persons would, 
in case of harm to others, rest upon the owner of the build- 
ing. And as a protective defense in both a criminal and 
civil action, this would no doubt be more deterrent than as 
a prospective defense in a civil action only. 

Now all this, and the whole subject, bristles with “these 
nice sharp quillets of the law.” The whole subject is one 
of law. The committee set out to submit: “that a law 
should be prepared.” My “constructive suggestion” there 
fore is, that the committee submit their report and this 
letter to able counsel, for aid in their work of nation-wide 
bearing and importance. 

All of which is respectfully submitted. 

New York, May 14. CLEMENS HERSCHEL 


Cast-Iron Pipe Costs 


Sir—The chart for finding costs per foot of cast-Irom 
pipe, contributed by James R. McComas and published 
p. 370 of your issue of Feb. 28, 1924, is substantially the 
same as a chart for the purpose which I prepared about 
ten years ago and published on p. 612 of the Journal of the 
American Water Works Association for 1914. 

The essential difference between the two is that Mr 
McComas’ chart has a higher price range for the pipe _ 
a tonnage basis than mine. In 1914 it was probably ™ 
anticipated by anyone, certainly not by me, that the pri 
of pipe would mount to such heights as the World War con- 
ditions caused it to do. W. E. MILLER, 

Madison, Wis., May 19, 1924. Consulting Engineer. 
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Dean Cooley a Candidate for 
Senator from Michigan 
Dean Mortimer E. Cooley of 

the Engineering School of the 
University of Michigan and past 
president of the American Engi- 
neering Council is a candidate for 
the Democratic nomination for 
senator from the state of Michi- 
gan to succeed Senator James E. 
Couzens. Michigan has a pri- 
mary election in September but 
at what was termed by its chair- 
man an extra-legal pre-convention 
conference, held at Flint, Mich., 
on May 14, Patrick W. Keating, 
engineer of Detroit, presented 
the name of Dean Cooley for 
senator, after which the confer- 
ence voted unanimously to en- 
dorse him for the Democratic 
nomination. 
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Discuss Structural Tests 
Researches on the strength, of metal 
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Concrete Ties of the Stent type, con- 
sisting of two reinforced-concrete 
blocks connected by tie rods (see Engi- 
neering News-Record, Sept. 27, 1923, 
page 511), are now in use on about a 
hundred miles of the Northwestern 
Railway, India, and about thirty miles 
of track are to be laid with these ties 
during 1924 and 1925. 


The Government Railways of China 
at the end of 1922, had a total length 
of about 4,190 miles, with 5,200 miles 
of track. Their equipment aggregated 
257 passenger locomotives, 558 freight 
locomotives, 177 switching locomotives, 
1,395 passenger cars, 14,400 freight 
cars and 366 service cars (inspection, 
hospital, pay, supply and wrecking 
cars.) 


The Highest Bid Yet Offered on any 
part of the $87,000,000 municipal bond 
issue of St. Louis, Mo., was received 
May 26 on $2,000,000 of 20-year 4% per 
cent bonds to be used to provide a re- structures which are now in progress 
volving fund for street openings and + the Bureau of Standards were re- 
widenings. A total of $2,037,980 or ported to the Advisory Committee on 
$101.899 each was bid by a syndicate Structures and Fabricated Metals which 
composed of the Mercantile Trust Co. met at the Bureau of Standards, De- 
and Liberty General Trust Co., St- partment of Commerce, on May 20. 
Louis, and Blair & Co. and Hellgarten Represented on this committee are the 
& Co., of New York City. Previously War and Navy Departments, the engi- 
$10,000,000 of bonds had been sold, neering societies, iron and steel manu- 
high bids ranging from $100.48 to facturers and other commercial organ- 
$101.17. izations, engineering professors, and 

Patentees of Public Lands across Consulting engineers. A proposal made 
which power transmission lines have that the American Society for Testing 
been constructed under authority and Materials aid in the calibration of test- 
regulations of the Secretary of the img machines is to. be submitted to the 


Interior cannot eject the corporation Society for action. 
owning such lines from the land, ac- 
cording to a decision of the WV. S. 
Supreme Court, in an opinion by Jus- 
po Meee Lacie —s the 
authority of the’Secretary of the Inte- P : 
rior to make reservations in granting cree ee ee LaDu and 
patents to homestead entries. The case 6 eputy, Arnold G. Chapman, have 
was that of the Washington Water Deen conferring with engineers of Hor- 
Power Co. against John Swendig and nell, N. Y., and the flood abatement 
others, the decision of the lower courts Commission of that city with regard to 
being affirmed. the plans for relieving flood conditions 
there. The state engineer has had a 
survey party working on the project 
Sultan River, near Everett, Wash., has since early in the spring, making sur- 
been filed with the Federal Power Com- veys, collecting data.on stream flow, 
mission by the Sound Power Co. of New flood conditions, and methods to pre- 
York. The company holds a prelimi- vent the damages caused by high 
hary permit covering the site and states water. Within the last few weeks 
that it is now ready to proceed with Hornell has suffered great damage by 
construction. The development will floods following heavy rainstcrms. 
consist of two projects, an upper one The project will provide for the im- 
with an output of 65,000 hp. and a provement of the Canisteo river and 
aie one capable of developing 80,000 streams known as Chauncey Run, the 
P., the bulk of the power to be used in Canacadea and Crosby Creeks and 
the pulp and paper industry in the their tributaries by straightening, 
neighborhood. The company expects to widening and deepening the present 
— e the development at a cost that channels. The state of New York ap- 
ill not exceed $90 for each installed propriated $200,000 for the project and 
orsepower. the city of Hornell a similar amount. 








N. Y. State Joins Town in Flood 
Control Construction 


Application to Develop Power on the 


ENGINEERING NEWS-RECORD 989 


News of the Week 


CURRENT EVENTS IN THE CIVIL ENGINEERING AND CONTRACTING FIELDS 


QQ §$—<— 





Wisconsin Highway Engineer 
To Run for Governor 


A. R. Hirst Resigns and Announces 
Candidacy for Republican 
Nomination 








A. R. Hirst has resigned as highway . 
engineer of Wisconsin and, in a letter 
to the electors of Wisconsin on May 29, 
announces his candidacy for the Repub- 
lican nomination for governor of Wis- 
consin at the September primaries. 

Mr. Hirst’s letter is a charge against ; 
the present governor of Wisconsin. He e 4 
states that Governor Blaine is carrying 
out a deliberately conceived plan of 
building the state government into a 
political machine devoted to advancing et 
his personal political fortunes, in the 5 
process of which he has attempted to 
gain control of the civil service com- 
mission, the prohibition department, 
the state insurance department, the 
teachers’ pension fund, the game 
wardens, and other departments. 

According to Mr. Hirst, “he has now 
turned his practiced hand to the task 
of bending the state highway commis- 
sion and the state and county highway 
organizations to his will and purpose, 
attempting to make the highway forces 
a political machine and the highway 
program of Wisconsin and its counties 
a political asset.” This, Mr. Hirst 
says he shall help to prevent if the 
power within him lies. He says he can- 
not effectively fight the program while 
a state employee and therefore has re- 
signed as state highway engineer and 
intends to fight it as a candidate for 
the governorship. 

Mr. Hirst has been connected with 
the highway department of the state 
for seventeen years, going there from 
Maryland in 1907. He is a graduate of 
the University of Maryland, class of 
1902, and received the degree of doctor 
of engineering from that university in 
1922. He has been active in the high- 
way engineering field for many’ years. 









































Public Health Summer Schools 


The U. S. Public Health Service 
announce; that during the coming sum- 
mer it will co-operate with four univer- 
sities in conducting public health sum- 
mer schools. The institutions and 
dates are as follows: Columbia Univer- 
sity, New York City, July 7 to Aug. 15; 
University of California, Berkeley, June 
23 to Aug. 2; University of Iowa, Iowa 
City, June 9 to July 18; University of 
Michigan, Ann Arbor, June 23 to Aug. 
2, with certain courses continuing for 
two additional weeks. Those desiring 
more detailed information should ad- 
dress the deans of the summer schools 
at the various institutions. The work 
done at these summer schools may be 
utilized as counting toward one of 
several different public health or other 


degrees. 
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Ridgway Leads First Ballot 
for Am. Soc. C. E. President 


Leonard Metcalf and I. W. McConnell 
Far Behind—Total Canvass 
Is 1,927 Votes 


Tellers appointed to canvass the first 
ballot for official nominees of the 
American Society of Civil Engineers 
reported June 2. Total ballots can- 
vassed were 1,927. The report follows: 


For President 

Robert Ridgway, 744; Leonard Met- 
calf, 379; I. W. McConnell, 193; Scat- 
tering, 423. 

For Vice-President, Zone II 

Richard L. Humphrey, 207; John 
C. Hoyt, 204; John E. Greiner, 154; 
Scattering, 63. 

For Vice-President, Zone III 

H. R. Safford, 177; M. S. Ketchum, 
113; Willard Beahan, 41; Scatter- 
ing, 61. 

For Director, District I 
(Two to be elected) 

W. TT. Chevalier, 217; Charles 
Gilman, 215; James F. Sanborn, 23; 
Seattering, 138. 

For Director, District 2 

€. M. Spofford, 76; C. M. Saville, 56; 
Scattering, 47. 

For Director, District 6 

A. R. Raymer, 42; E. K. Morse, 37; 
C. P. Fortney, 8; Scattering, 10. 

For Director, District 10 

P. H. Norcross, 43; G. M. Bravne, 34; 
Scattering, 40. 

For Director, District 13 

H. D. Dewell, 39; C. H. Sweetser, 5; 
Scattering, 20. 


Names of those who failed to receive 
5 per cent of the total ballot are listed 
as scattering. 





Government Control of Muscle 
Shoals Favored 


The Federal Government will not 
sell its Muscle Shoals properties to 
Henry Ford. This deduction is placed 
on the action of the Senate Committee 
on Agriculture, which early last week 
voted against the McKenzie bill, which 
embodies the Ford offer. The com- 
mittee then voted to report favorably 
Senator Norris’s bill, which provides 
for a modified form of government 
operation. 

Those who believe that the commit- 
tee’s action killed the Ford bill based 
their reasoning on the assumption that 
even should the Senate pass on the 
Norris bill, of which there is some 
doubt, that the resulting conference 
between the two houses would end in 
a deadlock. Mr. Ford would not accept 
the compromise measure on which the 
Senate conferees would insist. In turn, 
the Senate would not accept a con- 
ference bill which would embody the 
few concessions which Mr. Ford might 
accept. 

As Congress has voted to adjourn 
June 7 action on the disposition of 
Muscle Shoals cannot be expected this 


session. 








Minnesota Calls for Road 
Bids Worth $1,000,000 


The Minnesota State Highway 
Department has called for bids on 
25 road and bridge projects, esti- 
mated to cost more than $1,000,- 
000, bids to be opened June 24. 
The list includes 143 miles of 
grading, more than 90 miles of 
gravel surfacing and five miles of 
paving on trunk highways in 
various parts of the state. This 
will be the largest single letting 
to be made by the highway de- 
partment this year. 

















Federal Aid Appropriation Cut 
By House Committee 


As a result of the reduction in tax- 
ation and the passage of the soldiers’ 
bonus and other measures calling for 
large appropriations, the bill author- 
izing appropriations for the continu- 
ance of federal aid for highway con- 
struction has been reduced from the 
proposed expenditure of $100,000,000 
annually for three years to $75,000,000 
annually for two years. Legislation in 
this form has been approved by the 
House committee and now awaits action 
by Congress. 

Another point which had weight with 
the committee is the objection which 
has been raised to one Congress 
attempting to commit another. 

Existing appropriations expire June 
30, 1925. Authorizations for 1926 and 
1927 must be made in advance so that 
surveys, plans and specifications can 
be prepared. The bill also authorizes 
$7,500,000 for each 1926 and 1927 for 
forest roads and trails. 

The bill as reported from the House 
committee continues the policy of ‘au- 
thorizing the Secretary of Agriculture 
to pro-rate the amounts to be available 
to each state so that they may adver- 
tise for bids and arrange contracts 
prior to the building season. 


Chicago Plans Another Large 
Railway Terminal 

The establishment of a large pas- 
senger station at Chicago to replace 
three existing terminals is now under 
consideration by a joint committee of 
the railroads concerned, following con- 
ferences with Mayor Dever. The three 
stations to be eliminated are the Dear- 
born, Grand Central and LaSalle, which 
together accommodate fifteen railroads. 
In addition to railroad rearrangements, 
the straightening of the Chicago River 
south of Polk St. and the opening of 
new north and south streets are to be 
features of the new plans. Members 
of the committee are: G. A. Harwood 
(chairman), vice-president, New York 
Central lines; E. H. Lee, vice-president 
and chief engineer, Chicago & Western 
Indiana R. R.; L. C. Fritch, vice-presi- 
dent, Rock Island lines; G. W. Harris, 
assistant chief engineer, Santa Fe Ry.; 
L. G. Curtis, chief engineer, Baltimore 
& Ohio Chicago Terminal R. R.; C. P. 
Richardson (secretary), engineer of 
track elevation, Rock Island lines. 
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Engineering Educators t 
Meet This Month 


Program Announced for Thirty.¢ 
Annual Convention June 25 med 
28 at Boulder, Colo. 

The program for the thirty-second 
annual meeting of the Society for th, 
Promotion of Engineering Education 
which is to be held June 25-28 at th, 
University of Colorado, has been an. 
nounced. After a meeting on June 9; 
of the mining members with the Colo. 
rado School of Mines, a meeting of th, 
council at Boulder, an organ recital and 
illustrated lecture, and a get-acquainted 
meeting in the evening of June 25, the 
first professional session will be held 
the morning of June 26. At this papers 
on mining engineering and metallurgy 
will be presented under the direction of 
Committee Nos. 14 and 18. Reports of 
officers and committees will follow. In 
the afternoon the second session will 
open with the address of welcome by 
George Norlin, president of the Univer. 
sity of Colorado; and a response by P. 
F. Walker, president of the society, 
after which an address will be made by 
H. S. Evans, dean of the college of 
engineering. Mr. Evans wiil be fol. 
lowed by a discussion of “Fifteen Years 
of Experience with a Five-Year Engi. 
neering Curricula” by W. H. Burger and 
J. F. Hayford, of Northwestern Uni- 
versity. 


ADMINISTRATIVE OFFICERS TO MEET 


On June 27 there will be a meeting 
in the morning of the division of deans 
and administrative officers with teach: 
ers of English. Later “The Student as 
an Individual” will be the discussion 
lead by Carl E. Seashore, dean of the 
graduate school of Iowa State Univer- 
sity. This will be followed by an ad- 
dress by Frank Aydelotte, president of 
Swarthmore College and by a meeting 
of the Board of Investigation and Co- 
ordination. On the afternoon of June 
27, the fourth session will take up a 
discussion of the Board of Investigation 
and Co-ordination by its director, W. E 
Wickenden, and “Attendance at Engi- 
neering Schools,” by W. C. John, of the 
Bureau of Education. Discussion will 
be lead by O. C. Lester, dean of the 
graduate school, University of Colo- 
rado, and C. F. Scott, of Yale. The 
annual dinner will be held the night of 
June 27, at which the presidential ad- 
dress will be given. 

On June 28, meeting of the institu- 
tional delegates will precede the fifth 
session in the morning, at which “Ir- 
dustrial Development of the West,” by 
Chas. C. Gates; “Chemical Engineering 
Inspection Trips,” by James R. With- 
row, professor of industrial chemistry 
at Ohio State University; “The Fresh- 
men,” by C. L. White, freshmen advisor 
at the University of Washington and 
“An Experiment in Teaching Freshmen 
in Engineering How to Study, by 
Thomas H. Harrison, head of the de- 
partment of English of North Carolina 
State College, will be the chief discus- 
sions. 

In addition to the professional s¢- 
sions numerous entertainments 4 
trips have been planned by the com- 
mittee in charge. 
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Dynamite Blast Damages 
Los Angeles Aqueduct 


te Lining of Open Ditch Is 
Corstightly Shattered Following 
Water Rights Trouble 


A dynamite charge was exploded 
shortly after midnight, May 21, along- 
side the Los Angeles aqueduct three 
miles north of Lone Pine, which is 35 
miles below the aqueduct’s intake and 
about 200 miles north of Los Angeles. 
At this point the water is carried in an 
open concrete-lined ditch. The explo- 
sion cracke? and shattered about 100 
ft. of the lining but did not destroy 
the ditch cut. The resultant leakage 
is said to have been only 6 sec.-ft.; the 
total flow at this point in the aqueduct 
was reported to have been 99 sec.-ft. 
Temporary repair of the damage was 
effected within a few days and com- 
paratively little water lost. 


BLAST A WARNING 


From the nature of the damage it is 
estimated that enough dynamite was 
exploded to have wrecked the aqueduct 
and stopped the flow if set off at a 
more vulnerable point. From this fact 
it is reasoned that the blast was in- 
tended as a warning that violence would 
be used in combatting the city’s further 
appropriation of water in the Owens 
Valley district. 

Dissension over water rights in this 
valley which is in the heart of a desert 
country dates back many years. In the 
period from 1902 to 1904 U. S. Re- 
clamation Service engineers surveyed 
the valley and drew plans for an irriga- 
tion district of 100,000 to 200,000 acres. 
Later, by act of Congress, all data, 
plans, etc. were transferred to Los 
Angeles by the Reclamation Service and 
the hope for extensive irrigation devel- 
opment in the valley ended. However, 
this was only the beginning of bicker- 
ings over water rights which have con- 
tinued intermittently to date. 


COMPLAINT OF FARMERS 


Last fall feeling among Owens Valley 
ranchers reached a high pitch and 
threats of violence were made. The 
complaint of the farmers is not that 
their water is being taken to supply 
Los Angeles domestic needs but that 
it is being used for irrigating the San 
Fernando Valley at the expense of 
Owens Valley ranches. The city’s 
policy of buying up rights here and 
there in the valley, where low prices 
can be found, has been “freezing out” 
the remaining ranchers, it is claimed, 
Who foresee that they will soon be un- 
able to carry on if this policy continues. 

Recently feeling in the valley has 
been intensified by the fact that the 
city has filed suit against all users of 
Water taken from Owens River and its 
upper tributaries. The farmers fear 
that this suit may be kept in court in- 
‘finitely ‘thus clouding their titles and 
opreciating the value of their prop- 

Federal government officials are re- 
= to have taken charge of the in- 
deceation of the dynamiting, when it 
ceveloped that the blast had interrupted 


interstate telephone communication. 


American Engineer Awarded 
British Victoria Medal 


Engineering investigations of a 
highly scientific character have been 
recognized by the Royal Geographic 
Society of England in awarding its 
Victoria Medal to John F. Hayford, 
director of the college of engineering, 
Northwestern University, Evanston, IIl., 
for his investigation of the theory of 
isostasy in studies made of the figure 
of the earth and its structure in rela- 
tion to the law of gravitation. This 
investigation was carried on during 
1898-1911, while Mr. Hayford was in- 
spector of geodetic work and chief of 
the computing division of the U. S. 
Coast and Geodetic Survey. The results 
have been given in publications of the 
Survey. In this work, studies of 
the variation of the plumb line from 
the true vertical were used to support 
the theory of isostasy of the earth’s 
structure. The medal was conferred, by 
proxy, on May 26, on which date Mr. 
Hayford presented a review of his in- 
vestigations before the Western Society 
of Engineers, at Chicago. 


Terre Haute Water-Works Sold 


The American Water Works & Elec- 
tric Co. has acquired the property of 
the Terre Haute Water Works Co., for 
which Dow R. Gwinn has been president 
and general manager for many years. 
Final negotiations depend on permission 
from the Indiana Public Service Com- 
mission to the sale to an intermediary 
company, the Terre Haute Water Works 
Corporation and issue by the latter of 
$1,600,000 first mortgage 6 per cent 
bonds and $325,000 in cumulative 7 
per cent preferred stock, the stock and 
bonds to be sold to the American Water 
Works & Electric Co. 


Southern Pacific Imperial Valley 
Case Goes to Court of Claims 


After years of investigations, Con- 
gress has finally passed legislation re- 
ferring to the Court of Claims, the 
determination of the amount due the 
Southern Pacific R.R. for the work done 
in connection with the crevasse on the 
Colorado River in 1906. The Southern 
Pacific asks to be reimbursed for ex- 
penditures in excess of $1,000,000. The 
company at one time declined a pro- 
posal to accept a direct appropriation 
of $778,000 in full payment. The act, 
which the President just has signed, 
recites that this work was undertaken 
at the request of President Roosevelt 
and was done under stress of great 
emergency. It credits the railroad 
company with having prevented the 
overflow of more than a million acres 
of farming land in the Imperial Valley, 
and with having saved the Laguna Dam 
and the Yuma Reclamation project. 
The court is directed to render judg- 
ment against the United States for the 
aggregate amounts necessary to reim- 
burse the company less such propor- 
tions of the expenditures as would be 
fair and reasonable as the Southern 
Pacific share based on the benefits 
which resulted to its property and to 
that of its subsidiary. 
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WASHINGTON NOTES 


Duties of Lieut.-Col. C. O. Sherrill, 
Corps of Engineers, superintendent of 
federal buildings and grounds have been 
interpreted as constituting duty with 
troops which will permit him to con- 
tinue in that capacity and as military 
aide to the President, despite the fact 
that he has been on duty in Washing- 
ton for five years. 


The Committee on Interstate and 
Foreign Commerce of the House of 
Representatives on May 27, following a 
hearing on the Temple bill which pro- 
vides for the topographic program nec- 
essary to the completion of the map 
of the United States, met in executive 
session and ordered the bill reported 
favorably. Need of complete topo- 
graphic maps and their utility in 
special work were presented to the com- 
mittee by E. B. Mathews, the president 
of the Association of State Geologists; 
by A. N. Johnson, National Research 
Council; S. H. McCrory, American So- 
ciety of Agricultural Engineers; C. G. 
Elliot, Illinois Engineering Society; 
George H. Ashley, state geologist of 
Pennsylvania; L. W. Wallace, American 
Engineering Council; William Bowie, 
American Society of Civil Engineers; 
and A. C. Olliphant, American Engi- 
neering Council. 


The Director of the Budget has ap- 
proved an additional appropriation of 
$350,000 to apply on the valuation of 
the property of the railroads being 
conducted by the Interstate Commerce 
Commission. This additional appropri- 
ation is required to enable the commis- 
sion to recapture excess earnings by 
the steam carriers. 


As a Result of a Request made by 
Senator Cummins, of Iowa, and Senator 
Ransdell, of Louisiana, President Cool- 
idge is expected to enlarge the com- 
mittee on co-ordination of rail and 
water transportation by adding to its 
membership a representative of the 
Gulf and of Interior shippers. As at 
present constituted, the committee is 
made up as follows: Commerce Sec- 
retary Hoover, chairman; Henry C. 
Hall, chairman, Interstate Commerce 
Commission; Edward P. Farley, chair- 
man, U. Shipping Board; Daniel 
Willard, president, Baltimore and Ohio 
R.R., and Alfred G. Smith, president 
of the American Ship Owners’ Asso- 
ciation. 


Under Legislation Passed May 28, 
the government’s barge services on the 
Mississippi and Warrior Rivers will be 
conducted under corporate management. 
The act creates the Inland Waterways 
Corporation with a capital stock of 
$5,000,000, all of which has been sub- 
scribed by the government. By having 
at its disposal an adequate capital 
rather ‘han being dependent upon 
annual appropriations, it is believed 
that a greater confidence in the stabil- 
ity of the enterprise will be created. 
This legislation insures the continuance 
of the barge service for a period of 
five years. 
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Water Shortage at San Francisco 
May be Caused by Lawsuit 


With all storage reservoirs already 
drawn down to a dangerously low level 
because of the drought, work on the bay 
crossing division of the new 60-in. pipe- 
line, which is being rushed? to supple- 
ment San Francisco’s water supply, is 
being delayed by a lawsuit over the 
award of a pipe contract to an eastern 
firm. The new pipe line is being built 
by the city across the lower end of 
San Francisco bay and will connect 
Spring Valley sources with peninsular 
storage reservoirs, supplementing the 
present supply until the conduit is 
needed for Hetch Hetchy water. 

About 3,000 ft. of the pipeline is to 
be laid on the bottom of the bay, using 
42-in. flexible-joint pipe. Contract for 
this pipe was awarded on March 10 to 
the lowest bidder (the United States 
Cast Iron Pipe Co. of New York) for 
$196,000. A local firm, that put in a 
bid $15,000 higher, protested this award 
to the eastern firm and secured enough 
support from local civic and labor or- 
ganizations to prevent the city from 
finally closing the contract. The board 
of supervisors then planned to cancel 
the contract and call for new bids. 

Two suits have been filed in the 
matter; the firm to Whom the contract 
was awarded entered suit in the Su- 
preme Court against the city auditor 
for not certifying the contract and a 
taxpayer entered suit in the Superior 
Court to enjoin the supervisors from 
cancelling the contract on the ground 
that so doing would mean a waste of 
city funds. 

Meanwhile this delay is putting off 
the date.on which the bay crossing can 
be completed (set at Jan. 1, 1925) and 
a serious water shortage, it is claimed, 
may result. Already the water com- 
pany has issued to all consumers a 
request for strict water economy and 
the fire department is using salt water 
in the high-pressure fire mains. 


Byllesby Cempanies Reorganize 


The H. M. Byllesby & Co., consequent 
on the death, May 1, of H. M. Byllesby, 
head of the organization, has made 
the following changes in personnel: 
Arthur S. Huey becomes chairman of 
the board of H. M. Byllesby & Co. 
after having been an original partner 
and vice-president in charge of opera- 
tion and management since the organ- 
ization of the company in 1902. John 
J. O’Brien is president of H. M. Byl- 
lesby & Co. and of the Byllesby Engi- 
neering & Management Corp.; Mr. 
O’Brien also was a member of the 
original organization. 

Of H. M. Byllesby & Co., Robert J. 
Graf is appointed first vice-president; 
Mr. Graf started with the company in 
1902 as secretary and assistant treas- 
urer, and was made a vice-president in 
1914. Henry G. Cummins, nephew of 
H. M. Byllesby, is named vice-president. 

Albert S. Cummins, another nephew 
of H. M. Byllesby, appointed vice-presi- 
dent of the Standard Gas & Electric 
Co. and of the Northern States Power 
Co., was the assistant manager of the 
ae department of H. M. Byllesby 

0. 


Director of the Budget Approves 


Reclamation Appropriations 
Washington Correspondence 

The Director. of the Budget has ap- 
proved appropriations for additional 
reclamation work as follows: Com- 
mencement of Guernsey reservoir on 
the North Platte project, $800,000; com- 
mencement of Spanish Springs reser- 
voir, Newlands project, $200,000; and 
for ‘miscellaneous investigations, $146,- 
500. The North Platte and the Spanish 
Springs project follow the recommenda- 
tions of the Committee of Special 
Advisers on Reclamation, which re- 
cently reported. The investigation is 
to cover the Owyhee and Vale projects 
in Oregon, the Salt Lake Basin project 
in Utah, the Kittitas division of the 
Yakima project, and the Caspar-Alcova 
project in Wyoming, all but the last 
of which were recommended by the 
Advisers. The estimates submitted by 
the Bureau of the Budget are not ade- 
quate, in the opinion of the senators 
from Nevada and Washington. For 
that reason, Senator Oddie has intro- 
duced an amendment to the forthcoming 
deficiency bill, increasing the Spanish 
Springs appropriation to $800,000. 
Senator Jones has introduced a similar 
amendment proposing an appropriation 
of $1,500,000 for the Kittitas unit. 


Will Hold International Confer- 
ence of Sanitary Engineers 


An international conference of sani- 
tary engineers is to -meet-in London, 
England, the week of July 7. The 
conference is being held under the 
auspices of the British Institution of 
Sanitary Engineers and a number of 
American sanitary engineers and con- 
sulting engineers will be on the pro- 
gram. The preliminary program lists 
the following as American partici- 
pants: W. C. Groeninger, John A. 
Wilson, Prof. George C. Whipple, T. 
Chalkley Hatton, Harrison P. Eddy, 
Charles H. Hurd, Langdon Pearse, 
Victor A. Kadish, John C. McVea, W. 
L. Stevenson and Thomas J. Classy. 
In addition to the American partici- 
pants, there will also be a number of 
foreign and British engineers on the 
program. 


Progress in Driving Florence 
Lake Tunnel 


The maximum progress to date in 
driving the Florence Lake tunnel of 
the Southern California Edison Co. was 
made during April when the outlet 
heading (Camp 60) was advanced 578 
ft. in hard granite in 30 working days 
or a daily average of 19.266 ft. The 
best total progress for the six head- 
ings now under way was for the week 
ending April 26 when the total ad- 
vance was 709 ft. or an average for 
the week of 118.16 ft. per heading. 
Two headings in hard granite have 
recently been advanced 150 ft. each in 
one week (21.4 ft. per day) and an- 
other heading in seamy granite has 
been driven 152 ft. in a week. A 
description of this tunnel and the 
driving methods used, appeared in 
eae News-Record May 3, 1923, 
p. 776. 
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An Engineering Distinction 


Rep. Dummer: I had understood ¥; 
Ford wanted Muscle Shoals for th, 
calories. 


Sen. Dumm: I will explain. } 
Shoals are rich in balories. ran 
there are something like 2,345 834 
calories to the shoal. F 

_Unknown Senator (objecting): | 
rise to correct the speaker. He jg 
laboring under a confusion of names 
There are no calories in Muscle Shoals, 
What Senator Dumm evidently means 
to refer to is nitrates. 


Sen. Dumm: What’s the difference? 
_Rep. Dummer: Don’t you know the 
difference between a calory and 4 
nitrate? 


Sen. Dumm: What is it? 


Rep. Dummer: A nitrate is what the 
telegraph company charges you for a 
message after 6 p.m. A calory is the 
second balcony in a_ theater—H. |. 
Phillips’ column in the Associated 
Newspapers. 

* * + 


Boston University’s course in tele- 
phone courtesy will lead, obviously to 
the degree of civil engineer.—N, Y. 
Tribune. 

om * . 


A Sporting Proposition 


One automobile manufacturer adver- 
tises that his frames are made of 
“Molybdenum Steel, the most athletic 
of alloys.” This personification of in- 
animate things opens endless copy- 
writing possibilities in the technical 
field; e.g. the thirstiest of cements, the 
most hard-hearted of ball-bearings, the 
most miserly of pipe joints. But just 
what is an athletic alloy? 


* * * 


Some Sediment 


In recalling a record flood of sixty 
yeans ago the Denver Rocky Mountain 
News says: 

“There have been portions of the 
heavy machinery of the News office 
found fast and deep in sandbars, 
several miles down the Platte. 
The strangeness of the fact of 
machinery moving so far distant in 
a watery current will be lessened 
by remembering that the waters 
loaded with hail and sand made 
bodies float whose specific gravity 
in the clear element would have 
immediately fixed them to the bot- 
tom of the stream.” 


* * * 


In classifying the occupations of the 
fathers of a number of boys the Pres 
byterian Survey for June makes the 
following arrangement: 


Professional ........----::°"" ; 
Physicians ..........---:009" 
Civil Engineers .......--+++*" ; 


Plumbers bu enivircs ses -+s nests 
.What, ; the professions: 
at, then, are P +c i 
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graduate of Pennsylvania State College 
and had served in the Philadelphia 
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Great Northern Ry. Work on enemas innate 
for 1996 Personal Notes 


Improvement work planned by the 
Great Northern Ry. for the 1924 sea- 
son amounts to about $5,595,900, dis- 
tributed as follows: Changes of line 
and grade at five points and separation 
of grades in the northeast part of 
Minneapolis, $1,722,500; 26 miles of 
second main track, $1,152,000; replac- 
ing 7,100 ft. of timber bridges with 
permanent structures, $978,000; _im- 
proving icing facilities at six points, 
$221,000; new yards, passing tracks 
and station track extensions, $505,000; 
automatic block signals between Wolf 
Point and Havre, Mont., 203 miles, 
$405,400. In addition there wi'l be 
$3,660,000 expended for new locomo- 
tives and cars. 


el} 
Engineering Societies 
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Calendar 
Annual Meetings 


AMERICAN ASSOCIATION OF EN- 
GINEERS, Chicago, Il.; Annual 
Meeting, San rancisco, Calif., 
June 11-13, 1924. 

AMERICAN SOCIETY OF CIVIL 
ENGINEERS, New York City; 
Annual Convention, June 18-20, 
Pasadena, Calif. 

AMERICAN SOCIETY FOR TEST- 
ING MATERIALS, Philadelphia, 
Pa.; Annual Meeting, Atlantic City, 
N. J., June 23-28, 1924. 

SOCIETY FOR THE PROMOTION 
OF ENGINEERING EDUCATION 
University of Pittsburgh ; Annual 
Meeting, Boulder, Colo., June 25-28. 


NEW ENGLAND WATER WORKS 
ASSOCIATION, Boston, Mass. ; 
Annual Meeting, Rochester, N. Y. ; 
Sept. 23-26, 1924. 

AMERICAN SOCIETY FOR MUNIC- 
IPAL IMPROVEMENTS, St. Peters- 
burgh, Fla.; Annual Convention, 
3oston, Mass., Sept. 29-Oct. 3, 1924. 





The Wisconsin Section, American 
Water Works Association, has prepared 
a program for its meeting at Eau 
Claire, June 11, 12 and 13 with the 
Wisconsin League of Municipalities 
which includes papers on protection of 
supplies, fire protection, a discussion of 
the New York convention and a round- 
table discussion. L. A. Smith, Madi- 
son, chairman, states that the section 
will meet alone on June 12. 


The Engineers’ Society of Pennsyl- 
vania has elected for the coming year 
the following officers: President, How- 
ard E. Moses, Harrisburg; vice-presi- 
dents, E. F, Entwisle, Steelton, and 
David S. Hammond, Lebanon; secre- 
tary, Edward R. Dasher, Harrisburg; 
and treasurer, Basil M. Graham, Har- 
risburg, 

The Texas Chapter of the Associated 
General Contractors held its first state 
convention in Dallas May 15, with rep- 
resentatives from the chapters in Ft. 
Worth, Dallas, Houston, San Antonio, 
and addresses by A. J. McKenzie and 

T. Haile of San Antonio, W. C. 


Henger of Dall 
of Ft. Worth as and Thomas S. Byrne 


RE nae 


F. A. Gay, chief engineer of the 
Ontario Hydro-Electric Power Com- 
mission, and Henry G. Acres, until 
recently chief hydraulic engineer of 
the commission, have received the de- 
gree of Doctor of Science from the 
University of Toronto in recognition 
of their public service. 


Henry A. Cook, civil engineer, has 
resigned as secretary and director of 
the building firm of John Lowry, Inc., 
to become associated with Robert B. 
Skinner, builder, of 280 Madison Ave., 
New York City; the firm will be known 
es Skinner & Cook. 


J. S. LONGWELL, project manager of 
the Shoshone Project of the U. S. 
Reclamation Bureau at Powell, Wyo., 
has resigned. 


F, F. SmitH has been appointed 
superintendent of ditches for the Sho- 
shone Project, U. S. Reclamation Bu- 
reau, Powell, Wyo. 


J. E. Harrauy, for a number of 
years superintendent of power distri- 
bution for the United Railways-& Elec- 
tric Co., Baltimore, Md., and more 
recently vice-president of the George 
Construction Co. of Philadelphia, has 
become associated with the sales de- 
partment of the U.G.I. Contracting Co. 
of Philadelphia. 


D. G. SHANNON, formerly in the 
service of the North Carolina State 
Highway Commission, has been ap- 
pointed a resident engineer for the 
Tennessee State Highway Department, 
his work to include bridge as well as 
road construction. 


CarRL D. POoLLock, heretofore office 
engineer, the Alaska R.R., has been ap- 
pointed bridge engineer of the same 
railroad with headquarters at An- 
chorage, Alaska. 


CHARLES R. Cox, formerly chief 
chemist of the Bureau of Water, Read- 
ing, Pa., assumed on June 1 his new 
duties as assistant engineer of the New 
York State Department of Health. 


Major D. Q. McComs, who from 1921 
to 1923 was chief engineer of the Ten- 
nessee State Highway Department, and 
more recently was president of 
McComb-Wilson, Inc., consulting engi- 
neers and architects of Los Angeles, 
Calif., has been elected president of 
the West American Corporation, of Los 
Angeles, a finance, engineering and 
construction company. 


= 
Obituary 


—S 


Emit R. OLsricH, assistant to the 
director of the Advisory Board on High- 
way Research, National Research Coun- 
cil, Washington, D. C., died last week 
after a long illness, aged 33 years. Mr. 
Olbrich until recently was construction 
engineer for the North Carolina State 
Highway Commission. He was a 


Bureau of Highways and as assistant 
professor of civil engineering in the 
Oklahoma A. and M. College. 

JAMES B. BAYLOR, civil engineer, re- 
cently retired from the service, at New- 
market, Va., of the U. S. Coast and 
Geodetic Survey, died May 23 at the 
home of his daughter in Ruxton, Md.; 
he was in his 75th year. Included in 
the important work done by Mr. Bay- 
lor was the resurvey of the boundary 
line between the United States and 
Canada and tracing, under appoint- 
ment by the U. S. Supreme Court, of 
the Virginia-Tennessee and the New 
York - Pennsylvania state boundary 
lines. Mr. Baylor was the author of 
numerous research articles. He was 
a graduate of the Virginia Military 
Institute and of the University of Vir- 
ginia, and entered the Geodetic Survey 
in 1874, 


HERBERT R. PATRICK, pioneer engi- 
neer of Phoenix, Ariz., died May 22 in 
LaJolla, Calif., aged more than seventy 
years. Mr. Patrick was born in Iowa 
but went to Phoenix in 1878. He did 
early location work for the Santa Fé 
R.R. northwest from Phoenix and 
between San Diego and Los Angeles. 
He laid out a number of the canals 
of the Salt River valley and was engi- 
neer for a large irrigation enterprise 
in the Yaqui valley of Mexico. 


MorTiMeR H. HOLLENBACK, civil 
engineer, for many years in the serv- 
ice of the St. Louis & San Francisco 
R.R., died May 21 at his home in 
Springfield, Mo., to which he moved in 
1882 after being educated in the East. 
From that date to 1893 he was assist- 
ant engineer on the Kansas City, Fort 
Scott & Memphis R.R., which was then 
taken over by the above named road. 
Later he was locating engineer for 
various Missouri lumber companies 
and more recently had engaged in gen- 
eral railroad practice with offices in 
Springfield. 

WiLuiaM R. SNELSON, JR., civil engi- 
neer, who was formerly county sur- 
veyor for Grand County and later with 
the Colorado Highway Department and 
who went to California about two 
years ago, died May 19 after a pro- 
longed illness, aged 70 years. 


GeorGE LANPHEAR, formerly city en- 
gineer of Anderson, Ind., and a resi- 
dent of that city for 25 years, died 
recently at his home there from an 
apoplectic stroke suffered two weeks 
before in St. Louis, Mo. 


FRANK M. Youna, for the past five 
years resident engineer for the Depart- 
ment of Highways of the state of 
Delaware, died May 15 at his home in 
Dover, Del., in his sixty-third year. 
Mr. Young’s early engineering work 
was on railway location and construc- 
tion in the West and in Canada, on the 
Northern Pacific, the Great Northern 
and the Canadian Pacific. For the 
last named he was resident engineer 
when the line was constructed through 
the mountains in British Columbia and 
on grade reduction on the main line 
between Swift Current and Medicine 
Hat and the construction of the Koote- 
nay Central Branch, 
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Between Maker and User of 
Construction Equipment and Materials 








Construction E.quipment—Past and Present 


A Series of Historical Sketches of the Origin and Development 
of Machines for Contractors and Engineers 


V—Surveying Instruments 


UST fifty years ago, in the first 

issue of this journal which appeared 
under the name of The Engineer and 
Surveyor, in April, 1874, there appeared 
an article on “The Importance of the 
Art of Surveying,” from which the fol- 
lowing quotation is taken: “Surveying 
was introduced into Europe by Thales 
about 600 B.C. and soon became so 
necessary to the proper administration 
of every-day business life that some of 
the most celebrated philosophers and 
mathematicians of antiquity gave their 
attention to the study of its principles 
and the improvement of its practice. 
To their labors the world has ever since 
been indebted. From unknown bound- 
aries the ancient world has been re- 
solved into exact outlines of continents, 
islands, oceans, seas, lakes and rivers 
that constitute the globe on which we 
live.” 

First Transit by Young—In the his- 
tory of American engineering the year 
1831 is notable for the production of 
the first transit by William J. Young, 
of Philadelphia. As in the case of other 
engineering equipment, its principal 
uses were in connection with railroad 
location and construction. A _photo- 
graph indicat- 
ing the gen- 
eral design 
features of this 
pioneer American 
transit is repro- 
duced _ herewith. 
The instrument 
was graduated to 
read by vernier to 
3 min., for in the 
earlier days the 
idea was prevalent 
that graduation to 
3 min. could be 
readily read to 1 
min. and was less 
perplexing to use. 
The instrument, de- 
signed as an im- 
provement on the 
English theodolite, had an “out-keeper” 
for tallying the outs of the chain and 
a universal or round level. The needle 
was 5 in. long and the telescope 9 in., 
of low power. 

The standards of this early machine 
were in the form of an inverted V. 
The center between plates was flat with 
the vernier on the inside of the needle 
ring; the plates moved upon each other 
by rack and pinion mechanism. There 
is some dispute as to the first use of this 
instrument, one claim being on the 
state works of Pennsylvania and the 





Latest Transit 
of Buff & Buf 








Young’s First Transit 


other by the Baltimore & Ohio R.R. 
whose engineers made the first sug- 
gestion for modifying the old form of 
theodolite. 

A commentary on the development 
of the transit is found in Engineering 
News of Sept. 15, 1875, where it is 
stated that since Young made his first 
instrument “transits have been little 
improved and have been changed in 
the wrong direction. They are gener- 
ally much heavier than formerly, con- 
taining as much brass and mahogany 
as one man may well stand under. 
This great weight is not only useless 
but dangerous.” 

The Older Makers—Young was fol- 
lowed by other instrument makers 
whose names have become bywords to 
every engineer who has worked on 
surveys, among them being Gurley, 
Heller & Brightly, Buff, Berger, Bran- 
dis, Keuffel & Esser, and Lietz. Manu- 
facture of instruments ranks among 
the veteran engineering businesses. 
Most of the firms above named were 
established more than 
half a century ago. 
Even after the transit 
had been developed into 
a fairly accurate in- 
strument, engineers 
were slow to. avail 
themselves of its use. 
For example, we find 
in the July 15, 1874, 
issue of this journal’s 
predecessor, The Engi- 
neer and Surveyor, an 
article by Leo Strass- 
berger, an instrument 
maker of that time, 
whirh says: 


“Though late 


of 








many surveyors have adopted the 
transit instead of the compass, there 
are still a great many, if not the 
majority, who run their lines exely. 
sively by the latter; and as regards 
correctness depend entirely on the 
delicacy of the needle.” 

The accuracy of any instrument for 
angular measurement depends in large 
part upon the precision of its gradua- 
tions. Improvements in the transit 
owe much to the development by Young, 
Buff and others of graduating engines 
which cut lines at equal distances and 
of equal thicknesses down to a minute 
fraction of an inch. 

New Alloys—The older forms of sur- 
veying instruments were heavy and un- 
wieldly, with screws, bubbles, and other 
parts exposed to damage. In the manv. 
facture of the modern instruments the 
constant effort has been to secure the 
minimum of weight consistent with sta- 
bility and to make the instrument com- 
pact. For the yellow brass used by 
the instrument makers of half a cen- 
tury ago, new alloys have been 
substituted and working parts have 
been protected by dustproof and water- 
tight coverings. The flat plates of the 
older models have long since been super- 
seded by ribbed and dished forms, re- 
sulting in less weight and _ greater 
rigidity. Stability and _ ruggedness 
have been secured by a one-piece stand- 
ard for supporting the telescope, an 
improvement which is emphasized in 
the Gurley instrument. In this instru- 
ment the practice is to use for the 
cross-hairs finely drawn platinum wire, 
although most of the other manufac- 
turers retain the spider web for this 
purpose. 

With the adoption of new alloys for 
the main parts of transits and levels 
have come, also, refinements in_heat- 
treating the castings and the elimina- 
tion of inequalities in expansion. 
Among the leading instrument makers 
today great mechanical precision is in- 
sisted on. The two telescoping tubes 
of the Buff transit, for example, con- 
tain no device such as a spring tongue 
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yrevent wobbling but are built of 
o brass tubes accurately fitted 
through their entire length of sliding 
ontact. 
< ‘comparison between an old and a 
new model of transit shows a better 
balance in the later machine. The 
frst transits all have a top-heavy look, 
while the newer units are compact and 
sturdy, with a lower center of gravity. 
Recent developments are due in some 
degree to a change in methods of trans- 
port employed by engineers and con- 
tractors. The modern surveying in- 
strument must be built to stand up 
under the jars and jolts of journeys 
by motor car or truck. A number of 
special models of transit and level have 
appeared within recent years, designed 
particularly for use in mine and tunnel 
work. They embody features to meet 
special conditions such as increased 
visibility when working in dim light 
and protection of all parts from drip- 
ping water. 

The foregoing are some of the prin- 
cipal developments that have occurred 
during the past fifty years or so in 
engineering instruments. The accom- 
panying illustrations indicate several 
stages in the evolution of the transit. 

Additional articles in the series, 
“Construction Equipment — Past and 
Present,” will appear in forthcoming 
sues. 


Additional Notes on History of 
the Power Shovel 


Supplementing the historical sketch 
of the power shovel that appeared in 
“Engineering News-Record,” May 1, p. 
785, the following notes have been 
received from the Thew Shovel Co., 
Marion, Ohio. 


APT. RICHARD THEW, founder 

of the company that bears his 
name, was born in Marion, Ohio, and 
entered the hardware business in that 
town where the chief industry was the 
manufacture of steam shovels. As a 
result of experience gained later as 
captain of a steamship on the Great 
Lakes, he devised a distributor which 
was a sort of plow for distributing a 
cargo of ore in a ship. At that time 
there were no overhead cranes for 
handling ore on the docks and the 
steam shovel, as then constructed, was 
not adapted to handling the ore on 
account of its damage to plank floors. 
_ Capt. Thew utilized some of the 
ideas for his distributor in developing 
the horizontal crowd boom. At the 
same time he developed the full-circle- 
swing shovel and thus designed the 
first Thew steam shovel in 1895. In 
addition to being the first revolving 
or full-circle-swing shovel, the Thew 
was the first to be equipped with wide- 
ed traction wheels instead of car 
yheels, 
: The first Thew shovels were used to 
— ore on the docks. Soon the 
tick yards began to purchase them 
and their use was quickly extended to 
cement plants and quarries. Con- 
tractors became interested and were 
oh ‘king a large portion of the 
ae company built a few large rail- 
: machines and a dredge or two but 
oon decided to confine its output to 


Suit Involving Cutting Torch 
Makers Ended 


Taking the case from the jury and 
directing a verdict for the defense, 
Judge Morris A. Sopor in the U. S 
District Court at Baltimore May 9 
ended the suit for alleged conspiracy to 
violate the anti-trust laws brought by 
the Alexander Milburn Co., of Balti- 
more, manufacturer of oxyacetylene 
welding and cutting apparatus against 
the Union Carbide and Carbon Cor- 
poration, New York, six alleged affili- 
ated companies and the Davis-Bournon- 
ville Co., New York. The damages 
claimed were $2,250,000. The court in 
reviewing the testimony, said, in part: 

“The inevitable conclusions from a re- 
cital of the testimony is that the plain- 
tiff failed in both branches of the con- 
spiracy charged. The evidences not 
only failed to establish an agreement 
between the defendants for the allot- 
ment of Government business to one de- 
fendant and the railroad business to the 
other party to the conspiracy, but the 
evidence affirmatively shows that each 
of the parties to the alleged conspiracy 
actively and energetically endeavored 
to secure business in the field forbid- 
den to it under the terms of the al- 
leged combination. It is difficult to re- 


sist the conclusion that the plantiff has 
availed itself of the wide latitude which 
the character of its complaint afforded 
to make reckless charges which it had 
no sufficient evidence to sustain.” 
Counsel for the Milburn company an- 


nounced that the case will be appealed 
to the United States Circuit Court of 
Appeals at Richmond, Va. 


small revolving shovels. In 1903 the 
first Thew electric shovel was built. 
Electric power was not widely distrib- 
uted at that time and sales were few 
for a number of years. Now they form 
about one-third of the company’s yearly 
output. 

The first Thew gasoline shovel was 
sold in 1915. The gasoline engine at 
that time was not fully developed for 
heavy duty and it was not until the 
perfected four-cylinder engine was 
adopted on the present type machine 
that sales mounted to an equality with 
electric and steam machines. 

While the company built shipper 
shaft boom shovels at various times, 
it was decided in 1919 to discontinue 
the horizontal and standardize on the 
plate-girder type shipper shaft and 
crowd m. 

Capt. Thew did business under the 
name of the Thew Automatic Shoveling 
Co. and his first shovels were built by 
the Variety Iron Works of Cleveland. 
A total of eight shovels were built in 
the four years from 1895 to 1899. The 
Thew Automatic Shovel Co. was in- 
corporated in 1899 with F. A. Smythe, 
president and Richard Thew, vice- 
president. A small plant was built in 
‘Lorain, Ghio. The plant has been en- 
larged from time to time and the capi- 
‘talization increased. The present com- 
pany was organized in February, 1920, 
at which time Capt. Thew and some 
others retired. Mr. Smythe remained 
as president and soon after H. E. Bil- 
lington became manager of sales, later 
being elected vice-president for sales. 


Fred G. Hudson New Secretary of 
Highway Industries Association 


To fill the vacancy caused by the 
resignation of K. H. Talbot, the High- 
way Industries Exhibitors Association 
has appointed as secretary Fred G. 
Hudson, Western manager of Engi- 
neering News-Record at Chicago. Mr. 
Hudson has served for several years on 
the Board of Directors of the associa- 
tion; the vacancy on the board created 
by the new appointment has been filled 
by the selection of P. L. Griffiths, of 
the American Tar Products Co. Mr. 
Talbot recently severed his connection 
as manager of field service for the 
Koehring Co., Milwaukee, manufac- 
turer of concrete mixers and cranes. 


__ 
Business Notes 
Sy 


Lock JorntT Pipe Co., Ampere, N. J., 
announces the addition to its personnel 
of Col. F. F. Longley, formerly of the 
staff of Hazen, Whipple & Fuller, con- 
sulting engineers, New York, and dur- 
ing the war officer in charge of the 
Water Supply Section of the Engineer 
Department of the American Expedi- 
tionary Forces in France. After the 
war, Col. Longley returned to Europe 
as a specialist in sanitary and public 
health engineering for the League of 
Red Cross Societies and for the 
Rockefeller Foundation. He has re- 
cently returned to the United States 
from Australia, where he served as ad- 
visor on water-supply and sewerage 
problems to the Department of Health 
of that commonwealth, with headquar- 
ters in Melbourne. His duties with the 
Lock Joint Pipe Co. will include techni- 
cal advice on water-supply and sew- 
erage problems and work of a gen- 
eral promotional nature. 


BuFFALO Force Co., Buffalo, N. Y., 
announces the opening June 1 of a new 
western office at Seattle, Wash. The 
territory of this office will include 
Oregon, Idaho and Montana in addition 
to Washington and Alaska. Arthur 
T. Forsyth, of the company’s Buffalo 
plant, will be western representative 
in charge. 


WESTINGHOUSE ELECTRIC & MANU- 
FACTURING Co., East Pittsburgh, Pa., is 
making an addition of approximately 
120,000 sq.ft. of floor space to its Home- 
wood Plant in the form of three new 
factory units now under construction. 
The new units, which will be of modern 
concrete construction, will be combined 
in a four-story and basement building, 
with a two-story materials building ad- 
joining, and will be devoted entirely to 
the manufacture of renewal parts and 
coils for electrical apparatus. In this, 
the new buildings will supplement ex- 
isting plant area, bringing the total 
floor space devoted to this work to 
200,000 square feet. The additional 
units, which are being built by the 
Hughes-Foulkrod Co., general contrac- 
tors, will be ready for occupancy 
about Nov. 1, and will give employment 
to about 1,000 men. The buildings 
with their equipment will cost about 
$700,000. 
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Equipment and Materials 


Rigid Sheets of Gypsum Used 
for Exterior Sheathing 


Gyp-Lap, a new product of the 
United States Gypsum Co., Chicago, is 
an exterior sheathing consisting of 
rigid sheets of pure gypsum encased in 
tough fibre casing, 32 or 48 in. wide 
and 6 to 10 ft. long. Like Sheetrock, 
the fireproof wallboard, Gyp-Lap can 
be nailed and sawed like lumber. 
Among its advantages the manufac- 
turers specify the following: It costs 
less than wood sheathing; it insulates 
heat and cold, saving fuel; it is wind- 
proof and does not warp; it is a fire- 
stop. Coming in large sheets it sup- 
ports the structure better than wood 
sheathing, saving time and labor and 
reducing dead-load 20 per cent. 

G. F. Gebhart, consulting engineer at 
the Armour Institute, recently con- 
ducted comparative tests of Gyp-Lap 
and wood sheathing. On a frame of 
2 x 4 in. studs spaced 16 in. on 
centers, similar to actual wall construc- 
tion and nailed securely at top and bot- 
tom, the frame covered with ordinary 
shiplap was deflected 4 in. out of plumb 
at 600 Ib. horizontal pull. A similar 
frame sheathed with Gyp-Lap was only 
13 in. out of line at a pull 90 Ib. 


Portable Air Drill for Reaming 


Designed especially for coping with 
the wide fluctuations of load encoun- 
tered in reaming operations, a new 
portable, one-man piston air drill, 





known as the Red Giant, is announced 
by the Chicago Pneumatic Tool Co., 
New York. The machine weighs 35 lb. 
and is adapted to down or side-hole 
reaming. Cylinders and pistons are of 
the double-acting type with connecting 
rods attached to crossheads by a stand- 
ard design of wrist pin. Valves are of 
the balanced piston type moving about 
one-twentieth of their length. The 
crankshaft, mounted on three ball 
bearings, is of nickel steel, the eccentric 
being an integral part of the forging. 
Splash lubrication is used. 

The manufacturer points out that 
the duty which a reaming tool is called 
upon to perform is generally variable. 
The work may range from single plates 
to a multiplicity of plates and gussets, 
with forgings, grey iron or steel cast- 
ings interspersed. The quantity of 
metal to be removed produces a con- 
stantly changing power factor, a con- 
dition which has been taken into 
consideration in the design of the drill. 
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Business Side of Construction 


FACTS AND EVENTS THAT AFFECT COST AND VOLUME 


enemies gpa a 


Construction Gains in States Immediately 
West of the Mississippi 


The unfavorable condition in the record year in construction and offer 
states immediately west of the Missis- a basis for present comparisons. From 
sippi seems to be purely an agricultural this angle with the first five months of 
one rather than one of construction. the present year compared with the 
It is reported that the Secretary of same period of last year, also Ma 
Agriculture has found in the fiftien 1924, with May, 1923, the building 
wheat states that more than 108,000 situation in this section is prosperous 
farmers since 1920 have lost their The totals of all construction for the 
farms or property through foreclosures years 1924 and 1923 are $144,645.09) 
or bankruptcy. Over 122,000 lost their and $159,463,000 respectively. May 
property without legal proceedings and construction for these years compared 
nearly 373,000 have retained their prop- gives $48,761,000 and 25,589,000 in 
erty through the leniency of creditors. favor of May, 1924. These totals may 
This makes a total of 603,000 farmers be compared with the April, 1924, total 
or 26 per cent of all who are virtually of $24,504,000. 
bankrupt in these fifteen states. Dur- _ The following table compares the 
ing the four years—1920 to 1923, 1,357 1924 construction situation with that of 
state and national banks have failed @ year ago, month by month for the 
with total liabilities of more than $500,- first five months: 





000,000. This agricultural condition — 
has caused in the first three months of iasiiel $21,273,000 $25 re 
this year 265 banks to fail with liabili- February... 1.2) "21'290'000 *31'4309 
ties of $100,275,600. i Spe Masons aoa aes 50,648,000 
The year 1923 is considered the May...\\\.....111.) 48761000 25:380(0 
nai a $14,645,000 $159,463,009 
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The total value of contracts awarded 
on large engineering construction pro)- 
ects, as published in the five issues of 
Engineering News-Record during May, 
reached $257,665,000, against $174,915,- 
000 in the four issues of April, 1924. 
The May, 1923 total was $218,712,000. 

This gives an average weekly value 
of $51,533 000 for May, compared with 
$43,728,750 for each week of the pre- 
ceding month. 

The actual physical volume of May 
construction, that is, the quantity of 
materials used, was 20 per cent greater 
than that for the corresponding period 
last year and also represented the 
heaviest volume of any of the months 
since October, 1919. 

Minimum costs observed in the Con- 
struction News Section of Engineering 
News-Record on each class of construc- 
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lower steel and lumber prices. The 


struction cost is 2 per cent lower than 


the 1913 level. 






















Employment, particularly in the 
manufacturing industries, has been 
steadily declining throughout the entire 
Country since March, according to the 
U.S. Bureau of Labor Statistics. 

Increases, however, were reported in 
the following industries: Brick, tile, 
terra-cotta, steam fittings, cement, saw- 
mills and mill work. The gains in em- 
ployment in these industries were due 
eae to the sustained building de- 


A recent survey conducted by the Na- 
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Engineering News-Record’s Construction Cost Index 
Number declined 5.53 points since last month, owing to 


common labor is still 56c. per hr., against 55c. two 
months ago and 5le. in May, 1923. Thus, general con- 


21 per cent under the peak; it is 117 per cent above 
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May Heaviest Month In Volume of Construction 
Since October, 1919 


Gains in All Classifications Except Bridges and Excavations— 
All Sections of Country Show Increases Over April 


tion are as follows: Water-works and 
excavations, $15,000; other public 
works, $25,000; industrial construction, 
$40,000; and commercial buildings, 
$150,000, 

Construction was more active in May 
than during the month preceding in all 
parts of the United States and Canada. 

The May total of bridge contracts 
fell off 43 per cent and excavations, 53 
per cent in money value as compared 
with the month preceding. All other 
classifications gained. 

The May volume was 8 per cent 
below that for the corresponding period 
in 1922; 82 per cent above the same 
month in 1921 and 538 per cent greater 
than May, 1920. 

Among the large projects awarded 
during May were the following: An 
apartment, New York N. Y., $4,000,000; 








Monthly 
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VALUE OF CONTRACTS LET IN THE UNITED STATES AND CANADA, MAY, 1924 


tional Industrial Conference Board re- 
veals a drop in average hours of work 
per week and average hourly and 
weekly earnings per wage earner for 
the entire country. A slight decrease in 
the cost of living is also reported, par- 
ticularly in food and fuel. 

The three most active industries at 
the present time are: (1) Building; (2) 
building materials and equipment and 
(3) petroleum. 

There is a tendency to curtail opera- 
tions, however, in the iron, steel, auto- 


Engineering News-Record 
onstruction Volume 


May, 1924 (5 issues of E. N.-R.)..... ipenthwersstee 


Engineering News-Record’s 
Index Number is 206 for the month of May, and 


means that the actual volume of construction in 1923 
(not the mere money-value of the contracts let that 
year) is 35 per cent above the volume of construction 
for 1913. Our monthly volume number, 206 for May, 
1924, contains the increment of construction, and indi- 
cates the rate at which contracts are being let as com- 
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subway, Brooklyn, N. Y., $3,948,831; 
tunnel, Los Angeles, Calif., $3,500,000; 
railway, Idaho and Nevada, for the 
Northern Pacific Ry., $3,500,000; asy- 
lum, Secaucus, N. J., $3,367,111 and a 
hotel, Dallas, Tex., $3,250,000. 


Bids Wanted on Big Jobs 


Among the projects on which bids are 
either asked or will soon be called for 
in Construction News, pp. 325 to 341, 
are the folowing: 

High School, Trenton, N. J., by Bd. 
of Educ. $1,000,000. 

School, Kenosha, Wis., by Bd. of 
Educ. $1,000,000. 


Chicago Votes $17,000,000 
For Improvements 


An affirmative vote on the following 
four bond issues was cast in Chicago, 
June 2: (1) Clearing out of South 
Water St., $10,000,000; opening up 
of Roosevelt Rd., $1,000,000; South 
Park Ave. improvement, $1,000,000 
and saving of the Fine Arts Building, 
$5,000,000. 


Index Number 
















Construction Volume 


of 1923, as against 100 for 1913. This 


wards. 





New Middle Middle West of United Grand 

England Atlantic South West Mississippi Western States Canada Total 
Waterwothe..siisverscivopeeneiaba 1,814,000 $1,887,000 $343,000 $3,208,000 = $1,658,000 $3,082,000 $11,992,000 = $211,000 + $12,203,000 
OWNED. 5.05 scan cudae een LN eke 53,000 2,368,000 252, 4,377,000 492,000 ,000 7,969,000 754,000 8,723,000 
Bridges. ....... ehaaaea ens eta 177,000 973,000 877,000 1,840,000 1,797,000 259,000 5,923,000 143,000 066,000 
Excavation, drainage, O55 <s 000 212,000 709, 84,000 130,000 130,000 1,291,000 sans 1,291,000 
Streets and roads... .....csec..cceee 974,000 14,423,000 13,638,000 15,743,000 12,854,000 5,528,000 63,160,000 2,194,000 65,354,000 
Industrial works. ............ 000 7,708,000 951,000 4,332,000 1,233,000 864,000 16,368,000 455,000 16,823,000 
Bubdings. os eseie 5,287,000 35,008,000 7,977,000 24,192,000 14,142,000 12,073,000  98%79,000 5,950,000 - 104,629,000 
Federal government eeeRG ae 72,000 852,000 513, 397,000 111,000 5,000 3,950,000 ET 950,000 
inaleaaliied: ..... ssw «ctosmad weiss 475,000 8,074,000 390,000 325,000 16,344,000 8,794,000  34402,000 4,224,000 38,626,000 
Total... Scie ee $9,358,000 $71,505,000 $27,650,000 $54,498,000 $48,761,000 $31,962,000 $243,734,000 $13,931,000 $257,665,000 





Labor Rates and Conditions Throughout the Country 


motive, clothing, shoe and textile in- 
dustries. 

The average rate paid common la- 
borers (pick and shovel men) in con- 
struction operations is 56c. per hr. for 
the entire country. The rate was the 
same last month; 55c. in April and 54c. 
from July, 1923 to March, 1924. Local 
conditions as reported to Engineering 
News-Record follow: 

Baltimore—Conditions normal in the 
building trades, although unemployment 
is revorted in other industries. 






















Birmingham—Work plentiful in the 
building trades. Wage reductions, how- 
ever, reported in iron and steel opera- 
tions in this district. Bricklayers ad- 
vanced 25c. per hr., making $1.25. 

Cincinnati—Carpenters, hoisting en- 
gineers, pile drivers and structural iron 
workers advanced 5c. per hr.; hod car- 
riers’ and common laborers’ rates in- 
creased 2ic. 

Dallas—Skilled trades in good de- 
mand; but little unemployment among 
common laborers. 

Detroit—Labor supply becoming 
more plentiful owing to curtailment of 
production in most industries. 

Minneapolis—Labor plentiful, both 





skilled and unskilled; building activity 
lessened. 

Montreal—Ample supply of all build- 
ing crafts. 

New Orleans—Labor plentiful, all 
grades. Electricians and plumbers have 
presented demands for higher wage 
rates upon expiration of present con- 
tracts. 

New York—Deadlock prevails in 
strike between two New York locals of 
the International Association of Bridge 
and Structural Iron Workers and em- 
ployers, members of the Iron League of 
New York. The iron workers demand 
$12 per day against the present rate 
of $10.50 and also aboiition of the open 
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nae 
} CURRENT BUILDING TRADES WAGE RATES PER HOUR 
: (Higher rates indicated by +, decreases by —) 
Structural 
Brick- Car- Hoisting Hod Pile Iron gare 
4 Cities layers penters Engineers Carriers _ Drivers Workers Lalas. 
' Atinnta .. 04. $1.124 $0.70 $0.70 eee St Weber 5 B@ 3 
Baltimore. . . 1.75 .90@1.20 1.00@1.123 1.00 $0.65 1.12} 4{ 
Birmingham +1.25 1.00@1.25 .50@1.00 | 1.00 5@.49 
WOUND Sy wullcs chee da scsi ee. 1.25 1.00@1.10 1.25@1.35 .823 1.05 1.123 60@.75 
SE na i haat ns ected aoe 1.50 +1.20 +1.20 .924 +1.20 +1. 2¢ 
ee eT ha ie Laas 1.15 1.00@1.25 . 883 1.10 1.25 Q4 
Ls yt nn os cena ae, 1.50 1.25 1.25 .873 1.00 1.37} 87 
Dallas..... 1.50 1.00 1.00 .40@.75 873 1.00 30@ <0 
SN si. 8 Saree oes oe he ES 1.624 1.124 1.123@1.183 +.813@.87} 1.00 1.15§ 33@ 35 
RE eee Oe eer 1.50 .90@1.00 .85@1.00 .90 .85@1.00 1.124 .60@.75 
DNONY:. .: os voce beeesk cad 1.373 1.124 1.00@1.25 90 1.00 LAs .40@ .70 
cane ee. ESTEE SOE Oe 1.25 .100 1.00 CORE st wines 1.00 50 
} RUNNIN ots as os ons Sk page x 1.124 873 .873 SWE Se Véate es 874 +55 
i os eg hp ere ea 1.00 .65 -624 45 .50 65 — 25 
INE. inc, awics chan pelt 1.25 .90 1.00 .65 .80 1.00 35@ 40 
i RC EES i ees 1.50 1.313 1.50 1.00 1.00 1.314 .624¢ 
I a rca ha Why Sixes x sian 1.50 1.124 1.023 .70@1.00 1.00 +1.123 —.40@ 4 
le Se ea eee 1.40 1.373 : PME LA es 1.25 10 
DI Con onc chan cc thes eeake 1.75 1.50@1.60 1.50@1.67} 1.15@1.25 1.25 1.50 $5@1,] 
Gti PGB isc niscres tees eeK eS 1.25 1.00 1.00 .81} 1.00 1.124 50@ .35 
MOUIMER RP. ft in a cael ote 1.25 1.00 1.00@1.123 .93% 1.00@1.12} 1.123 624 


shop. Labor conditions are normal jn 
other trades. 

Philadelphia—Surplus of carpenters, 
hoisting engineers and common la- 
borers. About ten per cent of the 
structural iron workers now on strike. 

Pittsburgh—No adjustments in wage 
schedules either in the building trades 
or in the steel mills. About 5,000 car- 
penters on strike over contract dis- 
agreement. 

St. Louis—Building trades crafts- 
men, recently on strike, have all re- 
turned to work with slight advance 
in many instances. 

San Francisco—Construction active; 
all building crafts employed. 





Monthly Prices of Construction Materials 
Ups and Downs of the Market 


General Price Tendency Is Down, With Production Curtailed and Demand Light 


Pig Iron—Slight improvement in 
pig-iron demand; the few large ton- 
nage purchases now in the market have 
not caused any changes in published 
price schedules. Current quotations on 
No. 2 fdry. Southern are about $4 per 
ton below a year ago. There has been 
general restriction of production con- 
sistent with falling demand. 

Railway Supplies—Light rails easier 
at Pittsburgh mill. Spikes and track 
bolts down at Pittsburgh and Birming- 
ham. Little demand for freight car 
material. 

Pipe—Compared with other lines the 
steel pipe trade is in fairly good shape; 
no shading of mill or warehouse prices 
reported. Sewer pipe lower at Pitts- 
burgh mill so far as smaller sizes are 
concerned. Cast-iron pipe declines re- 
ported in Birmingham, St. Louis and 
San Francisco. 

Road and Paving Materials—Asphalt 
higher than month ago in St. Louis, 
Detroit, Cincinnati and Philadelphia. 





Curbing and wood block paving lower 
in St. Louis. 

Sand, Gravel and Crushed Stone— 
Sand down 25c. per cu.yd. in New York 
and Minneapolis since last month; ad- 
vance of 15c., however, reported in St. 
Louis and llc. per ton in Birmingham. 
Gravel higher in St. Louis. Few 
changes in crushed stone aside from 
declines in Minneapolis and St. Louis. 

Lime—Advances balance declines in 
nineteen cities reporting to Engineer- 
ing News-Record during month. 

Cement—Prices are about the same 
as last month and slightly below a year 
ago in thirty cities reporting. Reserve 
mill stocks heaviest on record for this 
time of the year. 

Steel—Demand and production de- 
creasing; prices weaker. Reinforcing 
bars holding at $2.20@$2.25 per 100 Ib., 
f.o.b. mill; shapes, $2.25@$2.30 with 
$2.10 mentioned; plates quoted at $2@ 
$2.25 per 100 lb., Pittsburgh. These 
prices are about 20c. per 100 Ib. un- 


der those prevailing one month ago 

Brick and Hollow Tile—Brick de 
mand good and production active. De- 
clines are reported in Minneapolis and 
Philadelphia; drop of $1 per M, in the 
former and $2 in the latter. 

Lumber—Demand dropped off consid- 
erably during the past week, although 
shipments on orders previously placed 
were about the same as the week be- 
fore. There was a small increase 2 
production. The entire lumber move- 
ment is slower than a year ago; prices 
tending downward throughout the 
entire country. 

Explosives—No price changes Te 
ported; none anticipated. 

Scrap—Trend of iron and steel scrap 
market upward. Present price of heavy 
melting steel, however, slightly below 
month ago. 

Linseed Oil—Raw oil (5 bbl. lots) 
98c. per gal. f.o.b. New York, against 
95c. one month ago. Advance in flax 
seed market checked. 
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Price advances since last‘ month are indieated by heavy type; declines by italics 
BUTT WELD. EXTRA STRONG, PLAIN ENDS 


PIG IRON—Per Gross Ton—Quotations compiled by ‘The Matthew Addy Co.: 


June 5 One Year Ago 

INCINNATI 
ra 2Southe:n (silicon BIS OS AZO. on065 $25.05 $31.55 

Northern Basic...-.++ so +-++ > perce ges erence 24.00 32.27 

Southern Ohio No. 2 (siliccn 1.75 @ 2.25).. 24.00 33.27 
NEW YORK, tidewater delivery 

Southern No. 2 (silicon 2.25 @ 2.75).......+++.- 28.00 34.94 
BIRMINGHAM 

No. 2 Foundry (silicon 2. BO Baie dvcsasse 22@ 23 27.00 
PHILAVELPHIA aie a3, - te aa 

Pa., No. 2X (2.25@ . wD. ‘ . 

— No 2 (silicon 2.25 MGS «6a e6es ee 28.17 35.17 

BOG... cs ccececesccccrescnrmesetesevccrecs 24.00 31.50 

Gray Forge... .++seeceeerereeeeseeeesesececs 24.00 30.00 
byes ili 1.75 2.25) 24.50 33.00 

No. 2 Foundry Local (silicon ; ‘ 

No. 2Foundry Loca) (aettoon 225 @ 275)... 27.00 33.01 
PITTSBURGH, including freight charge from the 

Valley 
No. 2 Foundry Valley (silicon 1.75 @ 2.25).. =. 7 3 oe 


Basie..-ssasvssescesesensesesssnseseet tt 26.77 3100 





SCRAP—The prices following are i Ee gross tun paid to dealers and producers 
f.o.b. New York. In Chicago and Louis the quotations are per net ton and 
cover delivery at the buyer's works, including freight transfer charges. 


New York Chicago St. Louis 


No. I railroad wrought............... $14.00 $11.50 16@ 16. 2 
Rove MMAG. cic cso sdevnssineunes 10.00 12.00 16 

No. I machinery cast......00..s0000+- 14.00 16.50 19. 80% 20 
Machine shop turnings. .............. 8.00 4.00 12.50@ 13.50 
Ciath WOCUNDE. § 0's aes coc os eee 9.00 5.50 14.00 
Railroad malleable ...............005 13.00 12.50 21.00 
aceenl GEES. « éxcaenncacs<civewnes 14.00 13.00 21.50 ps 
Re-laying rails . ike baukik rman & 22.00 30.00 28.00@ 
Heavy melting Mek >. eres Ee Ores 10 See awe 





RAILWAY SUPPLIES 







STEEL RAILS—The following quotations are per ton f.o.b. Pittsburgh and 
Chicago for carload or larger lots. For less than carload lots 5c. per 100 lb is 
charged extra: 





——Pittsburgh 

One Birming- St. 
June 5 Year Ago ham Chicago Louis 

Standard bessemer rails. . $43.00 $43 00 $43 s $43. * $46.00 

Standard openhearth rail. 43.00 43 00 43.0 43 00 46.00 
Light rails, 8 to 10 Ib.. $8@ 40 45.00 2 doe 43.00 2.55* 
Light rails, 12 to 14 Ib.. eeaae 38@40 45.00 2.00* 43.00 2.45* 
Light rails, 25 to 45 Ib..... 40.00 45.00 2.00* 43.00 2.35° 
Rerolled Raile.......... BOO kes 5 ae a 2.10* 


*Per 100 Ib. 





RAILWAY TIES—For fair-sized ordere, the following prices per tie hold: 
6 In. x 8 In. 7 In. x 9 In. 


by 84 Ft. by 8} Ft. 

Chbenge, Wa a es $1.70 $1.90 
Chicago, Hardwood and Red Rs ecg cases ces taps 45 1.50@1.70 
Chicago....Empty Cell Creosoting (add'l) . .50 .60 
San Francisco...... Green Douglas Fir....... . 84 114 
San Francisco, Empty Cell Creosoted. Douglas Fir 1.70 2.25 
Ot. Lewis, WO a. oe ee vnc ood ave enh 0 1.30 1.60 
St. Louis (creosoted) (zinc treated).............. 1.70 2.05 
St. Louis, Red Oak, plain............0.... oe eee 1.50 
St. Louis, Sap pine-cypress ................... 1.05 1.35 
Birmingham, WOE M58 eka kas a ca oe ee 1.75 1.85 


TRACK SUPPLIES—The following prices are base per 100 Ib. f.o.b, Pitts 
burgh for carload lots, together with the warehouse prices at the places named: 








—— Pittsburgh San  Bir- 
ne Year Fran- ming- 
June 5 Ago Chicago St. Louis cisco ham 


Stendeod spikes, ¥e-in. 
and larger.......... $2.90@3.00 $3.15 $3.00 $3.85 $4.85 83.703 


rack bolts. . one 
Standard asetion. ‘angie 3.75@4.00 4.25@4.50 4.00 3.90 5.85 4.56 





OBS oa cnt ieecslr ne 2.75 2.75 2.75 3.45 4.00 3,10 
SS 
PIPE 





WROUGHT —_ 
tote enti latest Pitan sfelowing  milt discounts are to jobbers for carload 
: BUTT WELD 
teel I 
~— Black Galv. Inches Black  Gallv. 
WS seca 62 50} 1 to 14 30 13 
LAP WELD 
Cote 55 4 
Bt 6 39 3 Bese i 
and 16°” 3 43 PRPC ici's ss. 5 28 13 
tienda. 27 41 Mold... 26 " 


DMO RE cceyec aa Oe 49} ee 14 
BG Diedenaus da 61 504 

LAP WELD, EXTRA STRONG, PLAIN ENDS 
Masses << Ons ce 53 42) | Oe eee 23 
2} to 4. re 46) BR siseeens 29 15 
A} tobe... 56 454 9G OE. .ccccee. 28 14 
|) LS 39} FOE ©. iicee. 21 7 
9Qand!0....... 45 324 PE erwin seckis 16 2 
Wand !2...... 44 314 


WROUGHT PIPE—From warehouses at the places named the following dis- 
counts hold for steel pipe: 


ee ee 

New York Chicago Bir'nicgham St. Louis 
1 to 3 in. butt welded.......... 48% 50% 61% 49% 
2} to 6 in. lap welded .......... 44% 47% 58% 46% 


———— Galvanised ————_—_ ~ 
New York Chicago Birmingham St. ‘Lo ruis 


ee 





! to 3 in. butt welded........... 34% 37% 50% 36% 
2} to 6 in. lap welded........... 30% 34% 48% 339% 


Malleable fittings, Classes B and C, banded, from New York stock sell at list 


plus 4%, less 5%; class A, ~~ 23; Cc ast iron, standard sizes, 34@ 5% off. 











CAST-IRON PIPE— -The paling are prices per net ton for carload lots: 





. ———— New York - 
Birmingham Mill Pittsburgh June § One Year Ame 
4in.. $51@53 $66.60@ 68.60 $66 6068.60 $66. 50@67.50 
6 in. and over. 49.00 61.604 63.60 61.60@63.60 62.50@63.50 
Chicago St. Louis San Francisco 
Sia... apace aera $60. 20@64 20 $56.60 $63.00 
6in. and over..... oi 57. 20@60. 20 52.60 69.00 


Gas pipe and Class ‘ ‘A, ” $5 per ton extra. 





CLAY DRAIN TILE—The following prices are per 1000 lin.ft.: 


—-— New York —— 


One San 
Size, In. June 5 YearAgo St.Louis Chicago Francisco Dallas 
3 $45.00 $45.00 $50.00 ee ain $73.00 
4 55.00 55.00 50.00 75.00 $76.50 83 00 
5 80.00 80.00 : 100.00 97.75 108 00 
6 195.00 105.00 85.00 175,00 127.50 133 00 
8 170.00 170.00 195.00 187.50 








SEWER PIPE—The following prices are in cents per foot for standard pipe in 
car load lots, f.o.b., except as otherwise stat 


San 
New York Pitts- Birming- St. : Fran- : 
Size, In. Delivered burgh ham Louis Chicago cisco Dailas 
DAS den wee exhe .... $0099 $0.15 . OO: 0) OOs82- - i ckazs 
| IOI ca 099 th 26.115. .@ -15 $0.15 
BORA a dan aah Sos : 1585 .1300.... .23 18 .18 
De vids etonae-esia $0.24 1485 165 1645 = .23 21 21 
Uae aAkt eal ee ne .38 231 25 . 26 35 .30 .325 
RRR see 57 34555 .338 .364 53 42 . 476 
ae 72 4455 452 468t .68 .54 -612 
BS chocc salen ace wre 1.13t 594 65 .78t .90 .90 .102 
Dien Geesceieee 1.65t 825 86 =61.092¢ 1.25 oe 1.15% 
Eee 1 98t 99 Sa ans 2 Sere? ee 
MRGR. teia'nd esos 2 64¢ 1 32 ¥. 302. 2 See Bee weweee 1.564 
BR ca tt wana 2.97¢ 1485 1.625 1,872¢ 2.25 2.16 2.04 
Dich 6iccbees ves 4.81¢t 2 795 2.80 2.95¢ 4.69t 3.00 3.34 
ITs set atgeece 5 33t 3 096 . 3.65T 3 Bat 3.60 4.06 
MR icanswoue 6.93 414 aie 4.45t Oo ok eas 4.99 
eer a9 O74... Se eee aes 5.42 
3 5 8 12 24 36 
Boston... $0135 $0 216 os oe $2.15+ $6.35t 
NS ES te a ee 2.55¢ 5.66f 
PE ch sesnpeneea 135* i8* 2” ‘a Rima. Lease 
ie tus.sccccasnes Bes. Ae biak 36 72+ = §=2.60f 
Los Angeles........... 16 195 275 475 US 7s 
New Orleans.......... . 148* .207* 345 . Se S| Sa 
CINE oo oes sce An . 1665 259 4995 1.665 4.92 
WES csc Gc ce d's ae 1+ . 135* 225 ga > - a 
Montreal 68t 45t 70 1.35 4.50t 
isbcaccens sense 108 . 162 . 252 . 486 2.2034 5.8425¢ 
Baltimore. ........ Puig 7 175 .273 5265 1.755 125 
Kansas City, Mo...... .15* 21* oo . 60 ea aE 5 het oo 
Philadelphia.......... on 18 28 54 1 80 5 61 


*4-in., 6-in,, 9-in., respectively. iDouble Strength. $3-in. special. 





ROAD AND PAVING } MATERIALS 








ROAD OILS—Following are prices per gallon in tank cars 8,000 gal minimum 
f.o.b. place named: 
June5 One Year Ago 


New York, 45% asphalt......(at terminal) ...... ‘ $0 053 $0.0525 
New York, : 69% asphalt...... (at terminal)... 051 0525 
New York, binder........... (at terminal) .. 4 06 06 
New York, — Fa eka kaeaee (at terminal). . a 04 0575 
New Y rk. liquid poohan . (at terminal)...... 048 .06 
St. Louis, no fewer Pe RL) ee ae 048 0535 
St. Louis, 50@ 60% aeial Be ak etic a Se 049 0565 
Chicago, 40-50, ER AWalbn HOR acc dat éauns dk.0% oP - 
Cincago, © asphalt eee eee ro eeeeesersseseres . 

Dallas, 45% asphalt,...... With Wee Dekduse Whdeues © 0495 049 
Dallas, 5 i, asphalt bios i aWiainwuess tauiecNencuan es -0455 0455 
BRU, WNT 5 ons Locke cdebaklsbaue sdue vend - 061 061 
San Francisco, binder, per ton. ..........0.06 sib + ee 9.50* 


* F.o.b. Oelum, Cal. Freight to San Francisco, 80c. per ton. 
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ASPHALT—Price per ton in packages (350-lb. bbl:. or 425-lb. drums) and in 
bulk in carload lots, f.0.b. points listed 
Package Bulk 


New York (Standard refined Merxicm). ‘abe ... $19@20* $15@ 16 
Boston (Merican)...... ; 21.50 16.50 
Chicago (Stanolind). .. 21.00 15.00 
San Francisco, /.0.b. refinery, Oleum, Cal....... : 17.00 11.00 
Dallas (Texas)... wes 27.10 21.10 
Seattle,""D” grade, California, fob. Richmond...... ‘ ; 24.75 20.50 
Denver (Caltfernia) . s ’ 24 00 ~as 
Minneapolis f.0.b. Twin Cities (Stenolind)..... . eve 25.10 19.10 
St. Louis (Trinidad). . a ERS A re eee 33 00 31 co 
Baltimore (Standard Oil) ike Caale 6 Panibee ts eae 18.00 14.00 
Montreal (Impcrial) ; Aaa eks bcuneaa et wip % Fr 28.00 21.00 
ae. in oa oh da oadawe aon AS Ls a kee 32 00 28 50 
Detroit (Merican) cukaw ute Weta eahin che oe 22 00 18 00 
Cincinnati (Kentucky Rock)... ..........-ccccceceees ; eee 11.65 
NE. i, a, CRED so 505650 0dv oes beste ev sen enedes 28.00 26.00 
Maurer, N. J. (Merican) ae Kaphwpbe vtccnaeeae 20.50 17.50 
Philadel rhia (Mexican) Si see wae ; . 22.00 17.00 
Kansas City (Teras) 27.30 22.30 
Los Angeles “D" grade. ( ‘alifornia, | f.0.b. El Segundo Refinery 17 00 11.00 
nt CD: 5. ona o's 0 on cebutad eee bee tss 32.00 29.00 


*In drums. 
NOTE—RBarrels or drums are optional in most cities. About 6 bbls. to the 
ton, and from 4 to 5 drums; 200 to 300 gal. to the ton. 





PAVING STONE— 





New York (grade !).... .... 5-in. granite, 30 blocks pe: sq.yd. $140.00 perM. 
{ About 4x8x4 dressed...... 3.60 per sq.yd. 

Chicogo.........-seeeeee eee \ About 4x8x4 common..... 2.95 per sq.yd. 
ee ee Basalt block 4x7x8........ 70.00 per M. 
eRe scbiic tude Sodsebie. ens 137.00 per M. 
CS ctkns cad biche sabe d SR Gn cba dick bbw 6 .. 2.66 per sq.yd. 
Pi désameseeveneesesebase 5-in. Granite ; .. 3.00 per sq.yd 
Ne i a sc teen TS eee 2.85 per sq.yd. 
PR cocuaaneeee en ce i ee eo 104.75 per M. 
IND Si ove sup cbhnwes «od Granite, 4x8x4........ 3.25 per sq.yd. 
SR iran 4 hab ee nee kien k A canta cess asecaes 137.00 per M. 
* { 4x8x4 dressed............ 1.75 per sq.yd. 

St. Louis. ...........+++++++- \ 4x8x4 common........... 1.75 per sq.yd. 
ls. 3 weskepnabanes = Gs cdi pews asaieee 3.85 per sq.yd. 
PR wins s soe 5.530000 0 Te 3.90@4. 25 per sq.yd 
eS ee j ey pe 2.74 per sq.yd. 
FLAGGING— Pome. 4 ft -- a $0. 2 per 7? 
z , Manhattan, t. wide.. -22 per sq.ft. 
New York........++++0-++sseeeees (a 5 ft. wide..... . 24 per sq ft. 
6x24-in. cross-walk..... 1.10 per lin.ft. 

iin cand 6s ucsesbisteces 18 in. wide....No market .... per lin.ft. 








CURBING—New York: Bluestone per lin.ft., f.0.b. barge New York, 5 x 16 in., 
85c.; 5 x 20 in., Queens, 95c. St. Louis: Class ‘‘A’’ straight, delivered, 5 x 16 in., 
90c. per lin.ft. 


f Block Treatment Per Sq. Yd. 
$2.29 





@ 
u 
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WOOD BLOCK PAVING— 





wo 


New York (celirered) 16 2. 
New York (delirered) 3} 16 2.56 
ITER one ty Sarre 3} 18 2.75 
DDD ccs segesecennesnseshee<te a 16 3.20 
chk occsncedbesienene che wh 3} 16 2.90 
PKs ben dvndanshesbotakneks 34 16 2 35 
OS SR rrr & 16 2.65 
Dcvsn sha vase ncedesereechecs - 16 Off market 
ppaangete Sr re peer 34 16 2.7 
Sie viecghetcihshsadiegentss 3} 16 2.00 
Nes PL cscneckvebnanhnesess 3 16 1 70 
i cnn6s tba tat athe ceases 34 16 2.10 
SP i sractskaeeudeenneess Q 16 2.50 
DU) 145554 04005d680600RR ase a 18 3.90 
IN 65 A ddecassa0tdboseceass 33 16 None used 
DLs kneskcadshs season sdutoe 4 16 4.50 
Pc. cias bane nevenas date nee 34 16 2.18 
i nastt¥0606 06s dub d05008 5% ~ 16 
SD aes cnn 4%kan'shsen Canes > 3} 16 2.38 
RE re “ 16 3.00 
Philadelphia. ..... 4 16 None used 





CONSTR UCTION MATERIALS 





SAND AND GRAVEL—Price ‘for cargo or carload lots to contractor is as 


follows, per cu.yd.: 
Gravel 











—— Ih In. —iIn.— —— Sand — 
One One One 
Year ar Year 


ves Ye 
June 5 Ago June5 Ago June5 Ago 
New York Gtrapetie, om: $1.75 $2.25 $1.75 $2.25 $1.00 $1.25 
1.90 1.90 .90 1.90 00 


SUE. <0svcond ; 1 5 1. 1.00 
i ceo cde nein ined 2.00 2.00 2.00 2.00 2.00 2.00 
Manas Sede oS cakbeou 1.60¢ 2.40¢ 1.60¢ 2.45¢ 1.35¢ 2.10t 
coh ccpatan choke hae 1.50 1.25 1.50 25. Awe Bee 
Ss edn datsie cass Vans 2.38 2.25 2.38 Sat. Bee ae 
Minneapolis. ............- 1.85% 1.85* 1.85 2.10% 2.25 4.25 
CNEL oss cdounetease 1.40t 1.50 1.40t 1.50¢ 1.35¢ 1.50f 
San Francisco............. 2.15 2.15 2.15 2.35: 4.38.1. 
ESERIES 140¢ 3861.50¢ 1.40¢ 1.50 1.10¢ 1.20F 
New Orleans........-..... 3.00 2.85 3.00 a6. -f."- 1.2 
Los Angeles......... hie: ee 2.20 05:4 ou ee ee 
Atlanta.........ss0....... 2.00¢ 1.90t 2.00f 1.90¢ 1.40¢ 1.24+¢ 
EM ciddnte nesebabbnen 2.05 1.62* 1.75 1.62 1.35 2.02% 
Pd... 66 epencdant 1.40 1. 4 1. 60 2.06 0.70¢ 0.80t 
PEN ha 6 sp sdtcbecnn 1.23¢ 24 1.300. 4350 3 231 1. 25t 
lirmingham 1. 90t 2.05 i 1.25¢ 1.45¢ 
Philadelphia 2.10 1.85 2.10 gees ae 
ce on s:ieviatneesi <pesds 1.60 0.66% 0.66t 





AE a 1.60 
New York—Grits, 1.75 per cu . yd.; ready mixed, $2.00 
Los Angeles—Freight ‘from quarry, 700. per ton, and is included in above price. 
* At pit. t Per ton. 





in. 


June 5 One Year Ago 





. 
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pn Aneel delivered. 
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Youngstown District............. 
Steubenville District. .. 
Ironton District. . 
Easton, Catasauqua, Pa. 
Birmingham, Ale.. 

and Erie, Pa..... : 
Cleveland, Ohio... Sead 
Eastern Pa. and Northern N. J 
Western Penns ue ania 


o- 

et 
te 

es ss Se es 





LIME-—-Warehouse prices: 
_ Hydrated, per Ton 


San Francisco. ...... 


—— paper sacks te 


14.50 13.85 
*Per 280-Ib. bbl. (net). +Per 180-Ib. bbl. (net). 
Minneapolis quotes aes. common lum 
Sheboygan $1.70. 


lump lime “‘alongside dealers doa 


NATURAL CEMENT—Price to dealers per bbl, for 500 bbl. or over, f.ob, 
exclusive of bags: 

Minneapolis (Rosendale) 
Kansas City (Ft. Scott) 
Cincinnati (Utica) 
Boston (Rosendale) 
St. Louis (Carney) 
Birmingham (Magnolia) pozzolan cement. 


PORTLAND CEMENT—Prices to contractors 
points listed without bags. 


New York, del. by truck 
New York, alongside dock to 


Cash discount not d 
One Month Ago 
$2.50@2.60 


Codar Rapids... shwesegeviaceed 
8t. Team ees neve vseassees 
Ban Francisco. ............++ 


NNN N YUN NNNNRNNNRNNARYNENNNDN 





—Bags 10c. ne 40c. per bbl.; 
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CRUSHED STONE—Price for eargo or carload lots f.0.b. city 
otherwiee, is as follows, per cu.yd.: 





195+ 


iene “on cars” 


Hannibal, Mo.. 
Lehigh Valley District. 
Wyandotte, mmm 


Richard Gite, Tenn 


CRUSHED SLAG—Price of crushed ss in carload lots, per r net tor 





—=:2 


No, 8 
nless stateg 
June 5 Year 
$1.85 1758 
2.00 2 00 
1,75* 2.35 
2.15 215 
1. 45* 175° 
1.75 225 
1.50 1.50 
3.50 3.50 
3.00 300 
2 00* 2 00* 
1.90* 1 90% 
3.10 1.60 
1.75 1.75 
2.55 255 
1,90* 1,908 
2.10 1.65* 
2.85 2.85 
3. 25* 3. 25% 
2.00 
+ at a: 
Roofin; w Plants: 
40 00 
40 2.00 
40 2.00 
90 2.50 
15 2.05 
25 2.25 
45 1.45 
20 2.50 
25 2.00 
25 2.50 
50 1.50 
Lump, per Barre! 
Fisttine Common 
$3.7 $3. 00@ 3.25 
1 50t 150+ 
18.75t 18.75¢ 
3.90* 3,108 
tee 1. 85¢ 
Ras 13. 40t 
7 2. 10+ 
1.70t 1. 40+ 
. 2.70 
eases 70,003 
2 80t 
‘nee 7. 00+ 
2 55 
sea 10. 50t 
2. 25t 1.65t 
2.40t 1 90+ 
1.93* 1. 24+ 
3.92* 2.57* 


1.75 
_ }Per ton—Refund of 10¢. per 
Kelly Is white is $1.80, 
in paper sacks; 


June 5 One Year Ago 
$2.80 .80 
1.80 1.50 
1.72 1,72 
2.60 2.60 
2.45 2.85 
2.10 





per bbl. in carload lots foo. 


One Year Ago 
$2.70@2.80 


2.30 


20c. each in Canada, 80c. per bbl. 


Current walpejots i bape in b aient lots, without bags, to ecntract a 
Buffington, Ind.. $i. 

Universal, Pa 
Steelton, — Na wes k ie 


2 
| 
2 
1. 
2 
2 
2 


2 





=> 
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June 5, 1924 


TRIANGLE MESH—Price per 100 sq.ft. in carload lots: 

PLAIN 4INCH BY 4INCH MESH 
Weight in —_ Chi Warehouse 
> c 
Pe Ma Mil NewYork St.Louis Dallas 
22 5 “3 01.2 1.04 


Serle San Fran- 


Number 


—=—nNustovow 
VOVONNNWsO 
DNA DMN WI — 
a 


095 


wn 
—— ee OO NOM SW WINN 


030P 
053? 
072P 
097P 
049R 


oe 0 18 83 90 


In rolls, 48-, 52-, and 56-in. wide and in’ 150-, 200- and 300-ft. lengths. 
Galvanized is about 15% higher. Size of roll carried in New York warehouses, 
48 in. wide x 150 ft. long, or 600 sq. ft. 


een erence 
EXPANDED METAL LATH—Prices in carload lots per 100 yd. for painted 
are as follows: 

Weight 
in ene 


e 
tee a ee) ) 

on 
KK eee NOMEN 


a—-@ea— 
oeocoeoon 


San 
Yew York Francisco 
2 Ny 00 $19.00 $20 00 $19.00 $25.50 
2.5 22. 21.00 21.00 27.58 
2.8 : 22.50 24.50 3 
30 . 24.50 26.50 
34 ‘A 26.50 .00 


er a 
BARS, CONCRETE REINFORCING—Current quotations per 100 Ib.: _ 


ROLLED FROM BILLETS 
—Warehouse, Uncut 
Bir- 


mingham New St. 
Mill York Ch Louis 
$2.70 733.49 $ $3.35 
2.85 3.59 3.45 
02 2. 


3.55 
300 3.89 3.45 3.75 
3.05 4.49 


Chicago St. Louis Dallas 


wey 3.70 4.35 
For sise and cutting extras, manufacturers and distributers, see bar card of 


July 1, 1923. 
ROLLED FROM RAILS 


Dallas 
$3.08 70 
.30 


St. 
Chicago Louis 
$3.30 
3.50 


Dallas 
$3.30 
5.48 


it. 
Chicago Louis 
and larger $2.30 $3.05 
i . 2.40 3.10 3.13 
2 50 3.15 3.18 


BRICK—Contractors price per 1,000 in cargo or carload lots is as follows: 
‘ommon————_——~ 
One Year — Paving Block — 
3-inch* 4-inch* 


June 5 Ago 
$2 $46.50 $53@54 


New York (del). ..... $23.65 
New York (at dock)... 20. 
Chicago 
St. Louis, salmon 
Denver, salmon..... 
Ns cvncuhideuses wus 
San Francisco......... 
Los Angeles .... 
Boston (del.)...... 
Minneapolis (del.)..... 
Kansas City...... 
Seattle... 
Cincinnati i 
ee, 
Detroit (del) ..... 
Baltimore............ 
BOE 5.0cGsV acs ks 
New Orleans.......... 


sa2n§= 
Ss8s8 


w 
2 


a 
=—nnw 
SORGunng=sd 


oe 
sessssssssyssssssey 


(no market) 
58.50 


ee 
w 


sVsaB 


POA EONSNNN VS 
SSSsssssss 
saa 
No: 


s 


a) 
*® 
nN 
w 


ssssusssssssss 
33 


~~ — —_—- eee 
SoSnonesssHSSN 


*For paving blocks 34x8}x3 and 3}x8}x4 respectively. t Imported. 


HOLLOW TILE—Price per block in carload lots to contractor for hollow build- 


ing tile. 
-— New York ——~ 
June 5 One 
eke en eee 
cKks go c 
4x12x12... $0. 1162 $0.1573 $0 064 
6x12x12... 1743 . 2097 .088 
8x12x12... .2179 . 2621 .12 
15 


seo-->-! 
e°uEees 


Los Angeles 
New Orleans 
Detroit (d 
Montrea) 


ws 
ae 


Bak 
oa 


Dal las , 

Ifmingham 

Pittsburgh cdaligons KK: 
Cleveland )- 


zee 


tion tile. 
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STRUCTURAL MATERIAL—Following are base prices f. o. b. mill, Pittsburgh 
and Birmingham, together with quotations per 100 Ib. frem warehouses at places 
named: Bre = Warehouse 
ming- 
Pittsburgh ham New St. Chi- 
Mill Mill York Dallas Louis cago 


$2. 25@2.30 $3.00 $3.59 $4.40 $3.45 $3.30 
2.25@2.30 3.00 3.59 440 3.45 3.30 


2.25@2.30 3.00 3.59 4.40 3.45 3.30 
2.25@2.30 2.90 3.59 4.40 3.50 3.30 


2.25@2.30 3.00 3.59 4.40 3.45 3.30 


Beams, 3to Sin... 

Channels, 3 to 15 in. 

Angles, 3 to 16 in., } in. 
thick 

Tees, 3 in. and larger. 

Plates, } in. thick and 
heavier. . 


RIVETS—The following quotations are per 100 Ib.: 
STRUCTURAL 


Warehouse ————————__. 


San 
Chi- St. Fran- 
Mill Yr.Ago cago Louis cisco 

.+ 82,60@2.75 $4.00 $4.40 $3.75 $3.90 $5.00 
CONE HEAD BOILER 

$4.10 $4.50 $3.85 $4.10 $5 20 

4.26 4.66 400 4.45@4.70 5.35 

4.50 4.90 4.25 4.85 5.60 


— New York — 


Pittsburgh June 5 One Dallas 


$3.00 
3.15 
3.40 


NAILS—The following quotations are per keg from warehouse: 
Pittsburgh 
Mill 


#2.90@3.00 
3.00 


San 
Chicago Francisco Dallas 
$3.80 $4.10 $4.55 
4.45 5.25 5.75 


Men- 
treal 
$4.95 

5.00 


St. 
Louis 
$3.34 

3.59 


SHIP SPIKES—Current prices per 100 Ib.: 


Francisoc— 
Black 


$6.20 
5.80 
5.65 


Seattle 
Black 


$7.75 
5.75 
5.35 
Pittsburgh base in lots of 200 kegs or more, $3. 25@3.50, 


PREPARED ROOFINGS—Slate-surfaced roofing (red and green) in rolls of 
108 sq.ft. costs $2.64 per roll to consumers in less than carload lots f.o.b. 
Philadelphia. 

Single shingles, red and green slate finish, cost $6.95 per square (sufficient to 
cover 100 sq.ft.) in less than carload lots, f.o.b. Philadelphia. Strip shingles 
(4 in 1) f.0.b. Philadelphia, l.c.1., $6.10 per square. 


ROOFING MATERIALS—Pricesjf.o.b.. New York, to consumers in less than 
carload lots: 


Tar felt (14 lb. per square of 100 sq.ft.) per ton 
Tar pitch (in 400-lb. bbl.), per 100 Ib 
Asphalt roofing (in barrels), per ton, f.o.b. plant* 
Asphalt felt (light), per ton, f.o.b. plant* 
Asphait felt (heavy), per ton, f.o.b. plant* 
* Delivered in Metropolitan Dist., $2.00 additional. 


WINDOW GLASS— United inches, 25, bracket size 6x8 to 10x15, single thickness 
“AA,” 82 per cent; “A,” 86 per cent; ‘‘B,” 88 per cent. Double thickness “AA,” 
62 per cent; “A,” 85 per cent; “B,” 88 per cent discount from jobbers list at New 
York warehouses. 


SHEETS—Quotations are per 100 Ib. in various cities from warehouse also the 
base quotations from mill: 


Pittsburgh 
Large 8t. 
Mill Lots Louis 


$2.80@3.00 $4.10 
2.90@3. 4.15 
: ° 3 


Blue Annealed 


$ 


Vane 
ssee 
wo 
NSuw 
oounw 
aoe 
exes 
wow 


s2yssse 
vy MVVVEVe 
¥ evesses 


— VV eee 
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% Ssussss 
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*For painted corrugated sheets add 300. 
19 to 24 gages; for galvanized corrugated sh: 


: 
E 


LINSEED O1L—These prices are per gallon: 
— New York —— 


ne 
June 5 Year Ago 
$0.98 $1.16 


—— Chicago ———~ 
One 

Year Ago 

$1.37 


June 5 


Raw in barrels (5 bbl. lots) $0.94 
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WHITE AND RED LEAD—!n 100-Ib. kegs, base pric in cents per pound: MISCELLANEOUS 
sient HARE anemone, aacemngelll, ireicitein 1 ~ansnniniinetincibiadisiisiteciiad 
June 5 1 Yr. Ago June 5 1 Yr. Ago ae 
*9.00 or .ae 16.00, | STEEL SHEETPILING—The following price is base per 100 Ib. fob, Py 
15.00 14 50 15 00 14.50 burgh, witb a comparison of a month and a year ago: oo 
June 5 One Month Ago One Year Ago 


$2.35@2.40 $2.40@ 2.50 $2.65@ 2.75 


LUMBER 


Prices wholesale, per M. ft. b.m., to dealers in carload lots, f.o.b. 


~ ir 
WIRE ROPE—Discounts from iist price on regular grades of bright and galy 
' ized are as follows: ™ 
San Francisco—Prices of rough Douglas fir No. | common, in carload lots to Eastern Tem 
dealers at yards. To contractors, $2 per M. ft. additional. New York ry 
6-8 and 10-16-18 and 22 and and East of 
12 Ft . 25 to 32 Ft Missouri River 
3x3 and : $40.00 Hercules red strand, all constructions : 20% 
are Gand eee . 35. : : : Patent flattened strand, special stee] wire rope 20% 
3x10 and 12.... * ; ‘i : 5 Patent flattened strand, iron rope 50, 
ie . Plow steel round strand rope. . 35% 
Special steel round strand rope. ...............0000eeeeeee 30% 


24 Ft. and Under 25 to 32 Ft. *,, | Cast steel round strand rope 20%, 
$37.00 $39.00 ; Round strand iron and iron tiller 5% 
38.00 7 . . Galvanised steel rigging and guy rope..................... 74% 

a. = 40.00 : Galvanized iron rigging and guy rope.......... +1240 


California, Oregon, Nevada and Washington Discount: 5 points less than dis. 
. : ; count for Eastern territory. 
New York and Chicago—Wholesale prices to dealers of long leaf yellow pine. Wyoming, New Mexico and Colorado: Discount 5 points less than discount for 
-———New York*-——— Chicago —— Eastern territory. 
20 Ft. 20 Ft. 22- Arizona: Discount 10 points less than discount for Fastern territory 
and Under ‘ and Under 24 Ft, Montana, Idaho and Utah: Discount 10 points less than discount for Eastern 


4to 8x8.. .... $46.00 41.50 43.50 | territory. : 
stoee 10x10. Be hats #0 00 ; %O 50 sets 50 North Dakota, Nebraska, Kansas, Oklahoma and Texas: Discount 5 pointy 


3x12to 12x12 SS ; 61.50 63.50 | less than discount for Eastern tertitory. 
3x14to l4xl4........... 60.00 ‘ 57.50 59.50 
3xl6to 16x16........... 67.00 ; 67.50 69. 50 


zis - (esi. ne eee ° = . +4 3 MANILA ROPE—For rope smaller than }-in. the price is 4 to 2c. extra; while 


ree seeee sree for quantities amounting to less than 600 ft., there is an extra charge of Ic. The 
*Wholesale price to dealers; to contractors, delivered from lighters or cars to | number of feet per pound for the various sizes is as follows: {-in., 8 ft., }-in., 6; 

job, $5 additional. Short leaf pine costs $3 per M. less. d-in., 44; I-in., 34; H4-in., 2 ft. 10 in.; I}-in., 2 ft. 4in. Following is price per 
Over 24 ft.—Add $1 for each additional 2 ft. in length up to 30 ft. for sizes pound for j-in. and larger, in 1200-ft. coils: 

12 x 12 and under, for sises over 12 x 12 add $2, for merchantable add $2 to sizes | Boston.................. $0.17}@.22 New Orleans.............. $0 1% 


16.5 1Sand under. SOME ES. cevuceeas sanevke 19 Los Angeles. ......... i 
Other Cities 12x12-In. i 18 oe 
-——8x8-In x 20 Ft. and Under——. 20 Fi. and Under Minneapolis............... . 193 \ i 1a 

P. Fir* Hemlock Spruce P. Fir*® San Francisco.............. AZ ca vce tees — 

$57.59 $66.00t $50.00 £850.00 $73.50 $88.00t 22 Detroit 2 

veeee 2D. ss SG bain Sass kde gine ane .193@204 Baltimore M8 

30.00 .. sase¥s setees . SR sc > snopaissa isincd é Kansas City ius 2 


32.50 49. SII. cas scecenexs se 
Cincinnati........... 40.00 74. 


eer 58. 


EXPLOSIVES—Price per pound of dynamite in small lots: 

——— Gelatin ——~ 

60%, 

$0.295 

Kansas City......... 3 . ‘ ‘ 3B 
Birmingham......... i . ; M15 

Philadelphia......... 46.00 ' ° d : é ; 19 
40.75 . s " i % 3B 
i NB 


—I-In. Rough, 10In.x 16 Ft— 2-In. 'T. and Gr. ei 

and Under 10 In. x 16 Ft. : 205 

Fir* Hemlock P. Fir* ‘ 302 

$52. 50+ $45.00 $56.08  $60.00t - 13 

od 25 

j ws) 

Baltimore............ . ; f ; , .2125 BB 
Cincinnati : ; : : : .195 2B 
EE ee ‘ ‘ ‘ J ‘ 16 mI 
Los Angeles ae t 235 7) 

Denver . 2 j . i . 1625 1925 
.215 MM 


: CHEMICALS — Water and sewage treatment chemicals, spot shipments 2 
Bivudngham carload lots, f. o. b. New York: ee 
; cite: 4 : Sulphate of aluminum, in bags, per 100 Ib . $1.85@1. 
Philadelphia.......... " . : , Sulphate of copper, in bbl., per PMS pooch os haa. .  §.65@ 5.80 
Detroit 7 . . ; a ash, 58%, in bags, per 100 Ib...................00- oo. 125@1.85 
Chlorine, liquid, cylinders, 100 Ib., per Ib. (f.0.b works)... . ; 1 ‘4 
Hypochlorite of lime (bleaching powder) in drums, per 100 Ib... 2.25@2. 


to contractors. 
Boston and Cincinnati—Prices to contractors in carload lots, f.o.b. : ie 
Denver—Quotes dealers price to contractors on large projects. FREIGHT RATES—On finished steel products in the Pittsburgh district, he 
St. Louis—Wholesale price to contractors, f.o.b. cars, $3 per M.ft. additional. | cluding plates, structural shapes, merchant steel, bars, pipe fittings. : 
Seattle—Price to contractors, delivered. galvanized wire nails, rivets, spikes, bolts, flat sheets (except planished), 
Dallas—Wholesale to contractors, $10 per M.ft. additional. etc., the following freight rates are effective in cents per 100 lb., in 
*Douglas fir. + Prime. 36,000 Ib.: 


s 


seksceus 


PILES—Prices per lineal foot, pine piles with bark on, f.o.b. New York. Rte 


Diameters Points Length Barge Rail ID vs 5 din a's mc age enwss 
12 in. at butt 6 in. 30 to 50 ft. $0.14} $0.18: . . 
12in.—2ft. from butt........... 6 in. 50 to 59 ft. .19 .234 | Cincinnati 
12in.—2 ft. from butt. .......... 6 in. 60 to 69 ft 
14in.—2 ft. from butt........... 6 in. 50 to 69 ft. " : iron 
14in.—2 ft. from butt........... 6 in, 70 to 79 ft. ‘ ; 
14in.—2 ft. from butt.... 5 in. 80 to 89 ft. a .4 or steel products. 








